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The Foundry Balance Sheet 


A wise investor does not only examine the 
balance and statement of accounts from the 
angle of results achieved, but rather does he 
regard them as pointers for future action. So, 
too, the wise foundry executive will examine 
the technical and commercial position of the 
foundry industry in the same light. To draw 
up such a statement there must obviously be 
placed on the credit side the outstanding results 
achieved in the field of high-duty cast irons. 
There are proofs available that the new pseudo- 


* martensitic iron is well capable of providing 


components in direct competition with drop 
forgings. There is the equally well-established 
fact that the American manufacturer has 
achieved an imposing business turnover in the 
supply of chilled railway wagon wheels. The 
steelfoundry, by the increasing use of alloys, 
reinforced by controlled heat-treatment, and 
associated with a casting skin comparable with 
that of high-grade iron castings, is regaining 
much of the ground lost to forged products, 
especially in the field of components which have 
to withstand high-pressure superheated steam. 
The heavy non-ferrous foundries, if not winning 
new ground, are conceding but little, and that 
which has been lost, has been gained by high- 
duty cast iron. 


The position of the light alloy founders, is 
that they are working to capacity on armament 
work. There has been a great expansion in 


the die castings sections, and the experience so 
gained should serve them well in the future. ‘So 
much for the credit side. 


On the debit side of the picture, is the out- 
standing fact that the plant in many cases is 
being overworked, and will largely require what 
in American parlance is called “ retooling.” A 
section of the grey-iron foundry industry has 
been adversely affected by the War Time Build- 
ing Materials Regulation Scheme, which is 
familiarising the contractors with all types of 
substitute materials such as asbestos cement, 
plastics, etc. A tremendous effort will have to 
be made immediately normal conditions are 
restored to regain these fields lost through 

‘enemy action.” The light alloy founders, 
realising the serious loss of much of their peace- 
time business, are already making plans for their 
post-war campaign to extend the use of 
aluminium goods. Domestic heating is one of 
them. Their increased experience with die cast- 
ings will enable them to compete successfully 
for the production of small mass-produced 
components, where plastics are likely to enter 
the field. Especially will this be so if good use 
is made of colouring processes now available. 
Another feature on the “debit” side is the 
extension of manufacturing capacity. We are 
aware that auditors would call this an “ asset,” 
but unless it can be filled to the profit-paying 
level under normal conditions, it becomes a 
burden to be carried by the rest of the estab- 
lishment. The problem of filling this extra 
manufacturing capacity is one for the whole 
industry, except under boom conditions, for in- 
dividually- applied methods are almost certain 
in some cases to be tainted with price cutting to 
the detriment of all concerned. Consideration 
must also be given to cost of clearing out the 
black-out arrangements, as there is no place for 
them under normal conditions. That together 
with the demolition of other A.R.P. works, will 
in many cases be heavy, though it has been 
suggested that some of the underground shelters 
could be adapted to pattern storage, yet 
adequate handling facilities would in most cases 
require to be installed. The fireproof nature 
of the works is the only real commendation, 
for the cost of lighting and maintaining dryness 
would be higher than in a properly constructed 
building. 


A final factor is the taxation which will have 
to be debited to industrial organisations. This 
will make the export position very difficult un- 
less the pound sterling finds itself heavily depre- 
ciated in the overseas markets. This again is a 
question which will require co-operative action 
by the whole of the industry, in order to ensure 
that treatment is accorded to it comparable with 
that given to other major industries. Though 
these remarks relate to the founding industry as 
a whole, each executive would be wise to en- 
visage how the activities of his own particular 
firm fit into the general picture, and plan 
accordingly. 


| 
— 
% 
= 


404 


Goods and Services (Price 
Control) Bill 


The President of the Board of Trade, when 
he announced in the House of Commons his 
intention to introduce further legislation for the 
control of prices, explained that conditions had 
greatly changed since the Prices of Goods Act 
was passed in the autumn of 1939, and that, in 
particular, the supplies of goods available to the 
public had had to be sharply curtailed. The 
Prices of Goods Act had worked satisfactorily 
up to the present in keeping prices generally at 
a reasonable level in relation to costs, but in 
the altered circumstances a further measure of 
price regulation was needed. The Goods and 
Services (Price Control) Bill is therefore designed 
to give the Board of Trade greater powers of 
control over prices (other than food prices) than 
are provided in the existing Act, and to effect a 
number of improvements in the system of price 
regulation set up by that Act. 

Any attempt to control prices must involve 
dealing with many particular cases, which can- 
not be individually provided for in an Act of 
Parliament. The Bill is therefore in the main 
an enabling Bill, intended to give to the Board 
of Trade, in consultation with the Central Price 
Regulation Committee, general powers which 
they can apply to particular goods by order. 

The most important provision of the Bill will 
give the Board of Trade the power, which they 
do not possess under the Prices of Goods Act, 
to fix for any kind of goods maximum prices 
or maximum percentage margins of profit for 
manufacturers, wholesalers and retailers. These 
powers, and in particular the power to fix 
maximum prices, will be used, to begin with at 
any rate, mainly for dealing with a compara- 
tively restricted range of more essential goods, 
such as certain articles of clothing and boots and 
shoes for which maximum prices can readily be 
fixed, though their use will not necessarily be 
confined to articles of this kind. For other 
goods, the Prices of Goods Act will continue to 
apply, subject to certain relatively unimportant 
amendments, and the Central and Local Price 
Regulation Committees set up under that Act 
will continue to enforce the provisions both of 
that Act and of the new legislation. 


Vitreous Enamelling Research 


Panel 


The Joint Committee on Vitreous Enamelling 
of the Institute of Vitreous Enamellers and the 
British Cast Iron Research Association continues 
its work. The various sections of the research 
programme have hitherto been supervised by 
specialised groups but in view of the difficulty 
of wartime travelling, the programme as a whole 
is being dealt with by a Research Panel, which 
may be increased if circumstances render it 
desirable. The following have accepted the 
invitations of the Joint Committee to join this 
panel: Mr. A. J. D. Black, Mr. S. Hallsworth, 


“Mr. J. G. Keith, Mr. G. M. Logan, Mr. N. F. 


Parker, Mr. R. J. Slawson and Mr. J. W. 
Gardom (convener). 

The formation of this panel will ensure that 
adequate and competent advice is available on 
all matters arising from the research programme 
and from inquiries made by members, Govern- 
ment departments and other official bodies. 


Applications for Trade Marks 


he following list of applications to register trade 
marie hae Seen Trade Marks 
ournal” :— 

“TgcnaLoy "—Alloys of iron. TECHNALOY, 
LIMITED, 1-3, Whippendell Road, Watford, Herts. 

“ GLACIER”—All goods included in Class 7. 
GLACIER METAL Company, LIMITED, 368, Ealing 
Road, Alperton, Middx. 

“ Rey-RacK "—Racks for supporting electric 
cables, etc. A. REYROLLE & COMPANY, LIMITED, 


Hebburn-on-Tyne, Co. Durham. 
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Mr. W. C. Devereux 
IMPORTANT AIRCRAFT APPOINTMENT 


Mr. W. C. Devereux, F.R.Ae.S., M.1Ae.E., 
managing director of High Duty Alloys, Limited, 
and of Magnesium Castings & Products, Limited, 
chairman of International Alloys, Limited, a 
director of Reynolds Rollings Mills, Limited, 
and managing director of Ocean Salt Products, 
Limited, has been appointed Controller of 
North American Aircraft Production in the 
Ministry of Aircraft Production. In his new 
capacity, Mr. Devereux will be in charge at the 
Ministry of the department concerned with the 
production of aircraft in the United States and 
Canada ordered by Britain. Mr. Devereux, who 
was born at Ashton Manor, Birmingham, in 
1893, has been associated with the aircraft in- 
dustry for 26 years. After an aeronautical 
training, he was appointed superintendent of 
National Aircraft Factory No. 1, a post he 
occupied from 1914 to 1918. He then joined 
Peter Hook, Limited, continuing his association 
with aeronautical engineering, before starting a 
chain of companies which now employ 12,000 
people. He has many American connections 
and is a member of several American engineer- 
ing institutes. He has served on the Council 
of the Institute of Metals and is at present on 
the Council of the Royal Aeronautical Society, 
being chairman of their Finance Committee. 
His work on the development of the R.R. series 
of light alloys and his many contributions during 
recent years on various aspects of light alloys, 
two of which were read at the International 
Foundry Congresses at Warsaw in 1938 and in 
London in 1939, will be recalled by members 
of the Institute of British Foundrymen. 


Notes from the Branches 


London.—The next meeting is to be held at 
the National Liberal Club at 7 p.m. on July 3, 
when Mr. R. B. Templeton will give a short 
presidential address. This will be followed by 
an address by Mr. J. Ferdinand Kayser, 
Assoc. Met., on the subject of “ Mass Produc- 
tion and the Maintenance of Quality.” Members 
are requested to note the new time and place 
of meeting. 


Ir IS WITH DEEP REGRET that we announce 
the sudden death, at his home, 46, Dean Lane, 
Newton Heath, at the age of 64, of Mr. R. A. 
Miles, the Manchester and district representa- 
tive of the Stanton Ironworks Company, 
Limited. Throughout the Lancashire area, 
Miles—almost universally known as “ Dick ”— 
was a particularly popular figure. He was 
originally trained as a mouldér, but later passed 
on to the commercial side, where his practical 
knowledge and genial personality won him a 
host of friends in the foundry industry. He 
joined the Institute of British Foundrymen in 
1916 and was President of the Lancashire 
Branch in 1923-25. During his presidency he 
innovated the practice of asking ladies to parti- 
cipate in the social functions of the Branch, and 
thereafter retained the unofficial position of 
social secretary to the Branch. During his asso- 
ciation with the Institute, Miles served on the 
General Council for long periods, and on most 
of its most important committees. His sterling 
work for the Lancashire Branch will long be 
remembered, and his passing leaves a gap which 
will be difficult to fill, To Mrs. Miles and his 
family we tender our sincere condolences. 


Cost of Improved Lighting 


By improving the lighting from 2.1 to 12.3 ft.- 
candles on a job of assembling carburettors, a 
12 per cent. increase in production was recently 
achieved at a cost of only 0.9 per cent. of the 
wages bill, reports “ Engineering Bulletin,” the new 
M.o.W. monthly. 
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Random Shots 


It must have been a difficult task for the com- 
piler of the messages for the E.F.M. telegraph 
service to cover the tremendous number of pos- 
sible messages that friends and relatives would 
wish to send to their menfolk and vice versa, 
though the list be 142 strong. Even the Scot 
can afford to be generous, for who would send 
merely “kisses” (42) or even “love and 
kisses ” (43), when he can indulge in “ fondest 
love and kisses” (44) for the same price? It 
seems probable, however, that message No. 30, 
which entitles one to say “Darling” will not 
be overworked, for if ever there was a single 
word which depended entirely upon intonation 
for its true meaning, “darling” is that word. 
The newly engaged couple linger upon its sweet- 
ness, repeating it often in low seductive tones, 
almost afraid of its depth of meaning. After 
a few years of rough and tumble married life, 
there comes the matter-of-fact “ darling,” which 
precedes every request for more marmalade or 
for a cheque with which to buy a new hat. Its 
final downfall does not come, however, until 
the day when the two become exasperated with 
each other over some triviality and attempt to 
cover up their real annoyance by prefixing the 
reproof with “ but Darling (very emphatic), I asked 
you to do it ages ago.” Message No. 98, on the 
other hand, is a rattling good idea, and one 
likely to be most popular. It says “ Please send 
me £x.” It is so beautifully simple and elimi- 
nates all necessity of explaining why £x are 
so urgently needed at the moment, or just why 
it is that you haven’t got enough left from the 
last £x that was sent. 


* * * 


It appears that in America better matching of 
colours in the assembly department of 
enamelled electric ranges is ensured by feeding 
the workmen on vitamin A. Similarly, by apply- 
ing the same theory in the iron foundry, could 
not scabs and other skin affections be elimi- 
nated from castings by handing out antiscor- 
butic vitamins to the moulders, especially if 
they are not handling inoculated metal? 


* 


It is felt in some quarters that the proposed 
changes in food rationing will provide father 
with a bit more cheese to have with his beer, 
and a little more jam for the kids, whilst mother 
has been given the cold shoulder. Perhaps she 
will be best off, after all. 


* * * 


Mrs. Malaprop sent her little girl round to 
the grocer to buy some sardines for tea. ‘“ And 
mind you get those big Portuguese ones,” said 
she, “I don’t want any of those Norwegian 
quislings.” 


MARKSMAN.” 


Industrial Radiology Group 


The formation of an industrial radiology 
group under the auspices of the Institute of 
Physics is announced. Its object is to provide 
a medium for the exchange of information on 
the practice of radiography and X-ray crystallo- 
graphic analysis in industry. A committee has 
been appointed representing those employing 
X-ray apparatus and films. Membership of the 
Group will be open to all interested, whether 
as present members of the Institute of Physics 
or not. Fuller details will be published as soon 
as the constitution has been formulated. Those 
interested may register their names with the 
honorary secretary of the Group, Dr. L. 
Mullins, A.Inst.P., of the Research Laboratories, 
Kodak, Limited, Harrow, Middlesex, who will 
send fuither information as soon as possible. 
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Brake; Drums 


GREY CAST IRON. 


AND MEEHANITE 


By OLIVER SMALLEY, O.B.E. 
(Continued from page 386.) 


Slag 

Cleanliness of Iron ——Freedom from slag par- 
ticles, mostly sulphide of manganese, is a serious 
factor in the life of a brake drum, particularly 
in resisting scoring. Slag inclusions in brake 
drums have not received the consideration that 
they deserve. Fig. 9 left shows a polished sample 
of such a drum magnified at 100 times. Fig. 9 
right shows the same drum after polishing and 
etching magnified 500 times. This particular 
drum was used on heavy service city buses sub- 
ject to frequent stops. 

The black streaks in both photomicrographs 
are flakes of graphite which is of good form. 
The small round grey coloured particles dis- 
tributed throughout the whole matrix in Fig. 9 
left and one bunch of them at a_ higher 
magnification in Fig. 9 right, are slag par- 
ticles. This brittle, slaggy material is common 
to iron that is poorly melted or to a drum that 
is cast without due consideration being given to 


. proper method of moulding and to the gating 


system in the pouring of the drum. 

This particular drum showed excessive scor- 
ing and gave less than 50,000 service miles. 
A correctly-made drum of similar structure and 
physical properties but completely free from 
this slag impurity gave 160,000 service miles. 
Many examples have been noted where the 
presence of large amounts of manganese sul- 
phide have been shown to exert a harmful 
influence on the wear resistance, and a little 
thought will indicate why this is so. 


Thermal Cracking 


This refers to a visible network pattern of 
cracks appearing over the surface of the drum. 
Fig. 10 magnified ten times represents the inside 
of a failed drum. Fig. 11 shows this same 
surface after polishing carefully, magnified fifty 
times. This latter illustrates the relation of the 
graphite to the network of cracks. 

When a brake is suddenly applied, the 
surface of the drum tends to expand, but is 
constrained by the adjacent cooler metal so that 
expansion can take place in one direction only, 
thus setting up stresses of such magnitude that 
incipient cracks are started, surface particles 
spall off, and the structure of the surface of the 
drum may be entirely changed to a completely 
soft or very hard material, according to the 
kind of cast iron used and the severity of the 
braking conditions, etc. 

The expansion and contraction in itself would 
not be so important an influence were the heat 
rapidly and uniformly dissipated, and if the 
expansion and contraction were of simple form. 
Unfortunately, both cast iron and steel when 
heated pass through a cycle of opposing volume 
changes. To temperatures of 735 deg. C., 
which is the approximate commencement of the 
carbide critical change point, there is a steady 

xpansion. At 735 deg. C., however, expansion 
gives way to a shrinkage, and this continues 
until the whole of the carbide has passed into 
solid solution. This may continue to tempera- 
tures of up to 790 deg. C., depending upon both 
the composition and rate of heating. Above 
this temperature the iron begins to expand 
again. 

On cooling, the reverse occurs, but the critical 
carbide change point is lower on cooling than 
on heating, and instead of continuing to con- 
tract the iron begins to expand. Thus, on 
rapid heating and cooling, the surface layers of 
the drum pass through a cycle of volume 


changes that may be so opposing that when the 
immediate outer layer may be expanding the 
underlying material may be contracting, or the 
outer layer may be contracting when the under- 
lying material is expanding; whilst on cooling, 
the outer layer may be contracting while the 


cf cooling water that the surface structure of 
the drum may be drastically changed if the 
base matrix of the drum were of the type of 
pearlite that was reasonably stable to heat 
influences. Fig. 12 displays the structure of 
this drum before service at 1,000 magnification, 
and which structure is in every way satisfactory. 
Fig. 13 shows the structure of the surface of 
this drum at the thermal checks. The pearlite is 
now replaced by a_ fully-hardened coarse 
martensitic structure. The condition of heating 
to produce this structure must have been well 
over 870 deg. C., and the whole of the surface 
of the drum had become file-hard. On subse- 
quent operations, such a hardened brittle surface 
sloughs away and a fresh semi-hardened 
cracked surface remains. 


Fic. 9.—SLAG INCLUSIONS, AFTER POLISHING ON LEFT (MAG. 100), AND AFTER POLISHING AND 
ETCHING ON RIGHT (MAG. 500). 


Fic. 10.—THERMAL CRACKING OF SURFACE OF 
BRAKE DruM. (Mac. 10, BUT REDUCED.) 


Fic. 11.—RELATION OF GRAPHITE FLAKES TO 
THERMAL CHECKS. (MAG. 50, BUT REDUCED). 


inderlying material is expanding, and but a few 
seconds later the outer layer will be contracting 
and the underlying material expanding. 

In addition to suffering these violent and 
opposing volume changes, cooling may be so 
rapid because of weather conditions or the use 


On the other hand, if the original drum struc- 
ture contains free ferrite, such as shown by 
Fig. 6, the remaining carbides may decompose 
into more free ferrite, and the drum will become 
so soft that its wearing properties will be 
reduced to zero. In addition to suffering these 
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violent and opposing volume changes on heat- 
ing and cooling and the carbides dissociating 
into ferrite and graphite, there may be a further 
structural change in the form of a swelling and 
lengthening of the graphite flakes themselves. 
It is a simple matter to grow cast iron 50 per 
cent. of its original volume by repeated heating 
and cooling above the critical change point, and 
this in itself results in a rapid disintegration of 
the metal structure and lowered physical pro- 


Fic. 12.—MICROSTRUCTURE OF DRUM BEFORE 
(Mac. 1,000, BUT REDUCED.) 


SERVICE. 


a 


Fic. 15.—STRUCTURE OF GRAPHITE OF TYPE 


MEEHANITE before Test x 100. 
WORKING SURFACE OF DRUM ON RIGHT. 


perties. Growth, in the full sense of the term, 
may be only a minor influence in the formation 
of heat checks in a brake drum, yet, bearing in 
mind that the case under consideration deals 
with contact metal surfaces, growth as a 
phenomenon of the surface of the brake drum 
cannot be ignored, for the graphite flakes must 
be regarded as minute cracks, and every exten- 
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sion of these minute cracks means larger and 
larger cracks which ultimately lead to the series 
of networks of main cracks as shown by Fig. 11. 

With such conflicting and opposing contend- 
ing forces and changes of structure, it will be 
appreciated that not only the quantity and form 
of the graphite in the original drum castings, 
but also the form and stability of the structure 
of the matrix have a profound influence on the 
life of any brake drum. From all of this it will 


FiG. 13.—MICROSTRUCTURE OF SURFACE OF 
SAME DrRuM AS IN Fic. 12, AT SURFACE 
CHECKS. (Mac. 1,000, BUT REDUCED.) 


Fic. 16.—STRUCTURE OF GRAPHITE OF TYPE 
“D” MEEHANITE after Test x _ 100. 
WORKING SURFACE OF DRUM ON RIGHT. 


be seen, therefore, that any attempt to corre- 
late and evaluate the quality of a brake drum 
iron with actual service life is a difficult matter. 
Any endeavour in this direction must be done 
under closely controlled conditions that bear 
some relation to the mechanical features of 
braking that are to be used and to the condi- 
tions likely to be encountered in service, but 
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avoiding such extraneous influences as are im- 
posed in actual road service and which cannot 
be tied directly to a brake drum metal problem. 


: Dynamometer Tests 


Accordingly, a series of drums were given 
dynamometer tests through the courtesy and 
co-operation of the Timken-Detroit Axle Com- 
pany. The test procedure was as follows :— 

Scoring Test.—(1) Wheel load, 6,500 Ibs., 
giving a total load on rear axle of 13,000 Ibs. 

(2) Speed, 365 r.p.m., equivalent to 40 

m.p.h. 

(3) 53 lbs. air pressure on each cam face, 
which, when using a 24 sq. in. diaphragm and 

a 5-in. operating lever, exerts 6,400 Ibs. on 

each cam, which is, in turn, transmitted to 

90.25 sq. in. of brake lining on each shoe, or 


14.—Tyre “D” MEEHANITE, SHOWING 
DRUM SURFACE THAT GAVE BEST RESULTS 
IN THERMAL CHECK TEST. 


Fic. 


71 Ibs. per sq. in. pressure on the lining sur- 
face. 

(4) A stop is made every minute and one- 
half from the above speed of 40 m.p.h. 

(5) Brake is for 9 secs. of applied direct 
energy, stopping in 5 secs. with pressure kept 
on drum for 4 secs. distortion period. De- 
celeration rate is 11 ft. per sec. 


| | 
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(6) Maximum temperature during brake 
application at point halfway through drum 
surface, 346 deg. C., having a low of 302 
deg. C. 

(7) Lining was Ra-Bestos 3202-A, and a new 
lining was used on each drum test. 

(8) 1,000 stops were made for each test. 


Thermal Check Test—Duplicate new drums 
were used for the heat-checking test, and the 
above procedure was modified as follows :— 

(1) No change. 
(2) Speed, 465 r.p.m., equivalent to 50 

m.p.h. 

(3) 85 lbs. per sq. in. air pressure on 24 sq. 
in. diaphragm on 5-in. lever. 


4 


é Pa 


Fic. 17.—INTERIOR STRUCTURE OF 
MEEHANITE DRUM. (MAG. 


(4) Stop made every 3 min. from speed of 
50 m.p.h. 

(5) Brake pressure on for 18 secs., stopping 
time being about 7 secs., thereby maintaining 
a ll-sec. distortion period. ~Deceleration 
throughout the test was approximately 11 ft. 
per sec. 

(6) Maximum temperature during brake 
application at a point halfway through drum 
had a maximum of 490 deg. C. during brake 
application, with a minimum of 255 deg. C. 

(7) and (8) Same as scoring tests. 


Comparing these two procedures, it will be 
observed that the temperature variation during 
the braking cycle was greater for the dynamo- 
meter test than for the scoring test. 
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TYPES OF DRUM MATERIAL 
For the purpose of this Paper four types of 
drum materials will -be considered:—(1) A 
standard D Meehanite; (2) a molybdenum cast 
iron; (3) a high duty cast iron, and (4) a nickel- 
chrome cast iron. 


No. 1 fype, “D” Meehanite 

Fig. 14 represents the surface of the drum 
that gave the best results in the thermal check 
test. This photograph was taken of the drum 
surface after the test magnified two times. The 
surface is shown to be lightly scored and thermal! 
checks are just beginning to form. Figs. 15 
and 16 were taken from a longitudinal section 
cut through the face of the drum, and were 


Tyre “D” 
100.) 


mounted in bakelite so that it would be possible 
to get a clear-cut picture of the surface right 
up to the edge of the worn surface. Fig. 16 
shows how the cracks progress along the 
graphite flakes, and how the graphite is 
enlarged, particularly at the outer 0.005 in. 
Some deterioration is also exposed about 0.02 in. 
back from the surface, where it would appear 
that the matrix was beginning to reach its limit 
in resisting the severe opposing stresses set up 
in service. 

The interior structure of this drum is revealed 
by Figs. 17 and 18 at 100 and 500 times re- 
spectively. These reveal that this drum 
material displays no free ferrite, only traces of 
phosphide, whilst the pearlite is of an exceed- 
ingly fine nature bordering on sorbite. All 
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Meehanite Typ: “D™ brake drums are made 
Lizcisely to this structure, and this explains 
their uniformity of properties and long service 
tife. 

It is, of course, old knowledge that thermal 
caecking of not only brake drums but of any 
part subjected to rigid heating and cooling bears 
direct relation to the quantity and form of the 

-phite, graphite irons in general being superior 
to those of lesser graphite content. The ex- 
sanation of this is found in the graphite flakes 
rermitting the casting to breathe, as it were, 
under conditions of opposing stresses. A dense 
iron of low. graphite content does not 
accommodate itself to a severe reversal of 
stresses, and the casting cracks prematurely. 


Fic. 18.—INTERIOR STRUCTURE OF TyPE “D”™ 
MEEHANITE DRUM. 


(Mac. 500.) 


Unfortunately, where both wear and thermal 
stresses are encountered at the same time as 
in a brake drum, the graphite content is strictly 
limited. Various attempts have been made by 
brake drum manufacturers to produce a high 
graphitic-content introducing alloys to stiffen 
up the matrix and so confer, in addition to good 
thermal check properties, improved wear resist- 
ance. In this regard, molybdenum and nickel 
are useful materials, while the judicious use of 
chromium in combination with either or both is 
sometimes helpful. In order to compare such 
an iron with the preceding test, a series of 
drums were cast and tested under similar condi- 
tions. 


(To be continued.) 


Spherical Pivot Formed in 
Die Casting 


By Bert E. SANDELL. 


Among the products of the author’s company 
are windshield wipers which require linkages 
operating at odd angles. In this connection 
there has been discovered an interesting way of 
making, by die casting, a lever arm with a 
pivot pin that gives a sort of universal action, 
which may have analogous application for 
others. 

The link is a small zinc alloy die-casting in 
which the pivot pin at one end is cast in place 
as an insert. This pin is of steel and is pro- 
duced with one end spherical, as shown in the 
accompanying illustration. It is a very simple 
insert to make in a screw machine and has a 
cylindrical shank that protrudes from the die- 
casting and affords a means for holding the 
insert in the die; the die is merely provided 
with a hole in which the shank fits. 

This, of course, leaves the ball end protruding 
‘into the die cavity. The spherical portion is 


substantially covered with the zinc when the 
casting is made, only a small area near the end 
of the axis of the ball remaining uncovered. 
The die-casting, of course, provides a matrix 
around the sphere, and in freezing, grips the 
sphere securely. 

After casting, however, the pin is struck in a 


SA 
| Shank of 


Pin as it looks before 


insertion th the die ~~~~~ 


Fic. 1:—AN INGENIOUS Dit CASTING ASSEMBLY. 


press while the casting is held securely, the blow 
being such that the spherical pin moves axially 
about 0.002 in., deforming the spherical seat this 
small amount, and causing it to be fractured. 
As the spherical pin surface is quite smooth 


and does not freeze permanently by the metal 
die-cast around it, the blow gives the ball end 
just enough play to permit it to be turned and 
also to oscillate within the spherical seat formed 
by the casting. 

There is no machine work required to form 
the seat, and the latter is in 1 piece, whereas a 
seat formed in 2 pieces would be required other- 
wise and an assembly operation, avoided in this 
case, would be needed to put together 2 parts 
with the ball between. Yet in this simple and 
inexpensive way, the pivot pin is given the 
precise degree of universal motion required, 
being free to rotate and to oscillate——-From the 
Shop Notes Section of “ Metals and Alloys.” 


Nickel in Italy 


As a result of the withdrawal from circulation 
of nickel lire coins in Italy, 1,600 metric tons of 
nickel have been recovered. It is estimated that 
as soon as the 20- and 50-centime coins can be 
withdrawn another 2,900 tons will be recovered, 
according to the U.S. Bureau of Mines. Few coins 
of “acmonital,” a composition metal of steel and 
nickel, have appeared to replace coins withdrawn, 
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Slagging in Cupola Operation 


A NEW PRECALCINED FLUX DEVELOPED 


The Research Department of the Blythe 
Colour Works, Limited, Creswell, Stoke-on- 
Trent, have recently developed a new type of 
flux for use in cupolas. Thus they are putting 
to good use the smelting plant, rendered super- 
fluous owing to the reduced demand for vitreous 
enamel ware. The fundamental conditions 
which caused them to undertake this develop- 
ment have been set down by a well-known 
metallurgist in what follows. 


Effect of Slag on Linings 

The more or less traditional association of 
free flowing, active, liquid slags with heavy 
attack on cupola refractories, is mainly re- 
sponsible for the general lack of progress in the 
important cleansing operation of cupola 
slagging. 

In the distant past, it is conceivable that the 
addition of uncontrolled proportions of active 
fluxes, calcium fluoride or fluorspar being the 
common example, as well as improperly 
balanced air, fuel and coke bed height in rela- 
tion to tuyeres, had given the unsatisfactory 
results and the well-meant warnings which 
have passed from foundryman to foundryman 
down the years. In the same manner un- 
qualified and erroneous statements appearing in 
early pioneer text books on that most difficult 
and extensive subject “cast-iron,” are carried 
forward to successive generations in divers ways. 
That manganese does “this,” or silicon does 
“that,” can never hold as generally true, every 
consideration of the effects of the constituents 
depending on the balance of properties, thus 
presenting an infinite number of problems. In 
fact, the heterogeneous character of cast iron 
as it arrives at the temperature of the foundry 
surroundings is the result of numerous com- 
plicated and overlapping series of physical and 
chemical changes. So much so, in fact, that 
it is usually considered convenient and ex- 
pedient in research to ignore certain elements, 
particularly the all-important, albeit ever 
present, phosphorus. To-day has its pressing 
problem of reconciling appreciable phosphide 
contents to those physical values and soundness 
of castings associated with relatively low phos- 
phorus. The available iron supplies, together 
with the design and rigid specifications of many 
urgently required castings, find the industry in 
rather strange and unexplored fields in the vast 
metallurgy of cast iron. 

It is certain that there are limits to which 
composition and foundry practice can be ad- 
justed to inferior supplies, but it is equally 
certain that the greatest possibilities are to be 
found in improved slagging performances in 
cupola operation. This applies to all grades 
of cast iron, from malleable, including black- 
heart, white-heart or short-anneal pearlitic, to 
phosphoric grey irons containing upwards of 
1 per cent. phosphorus. It should be under- 
stood that the question of improved slagging 
and cleansing of cupola metal belongs equally 
to normal times, and the abnormalities of war 
time are a means of introduction of the im- 
proved practice to many ironfounders who 
would most probably reject the active fluxing 
methods for some appreciable time. 


Soda Ash Treatment 

For many years, the use of soda ash 
(anhydrous soda carbonate) as a special flux for 
addition to the usual limestone has been 
followed with outstanding success in progressive 
foundries. The cleansing action, however. is 
very often carried out after the metal has left 
the cupola spout, and in many cases any initial 


beneficial treatment in the cupola is ignored. 
The usual operation entails the use of special 
ladles, if it is to be done in a really satisfactory 
manner, and the further addition of broken 
limestone is recommended in order to coagulate 
the liquid slag produced by the soda and 
ferrous/manganous silicates. 

In continuous melting and production, how- 
ever, the time factor for reaction is a con- 
sideration demanding control. Where desul- 
phurisation is the major aim of the process, the 
time allowed between additions and slag- 
removal is all important as the desulphurising 
reaction is reversible. On similar lines, the 
alkalinity provided by the soda must on no 
account be unnecessarily neutralised by silica, 
of which sand is a form, and which is 
chemically acid in character. It is for this 
reason that limestone, which is chemically basic 
in character, is added for the purpose of 
coagulation or thickening of the liquid slag. 

Whether used in the cupola charge or in the 
ladle, the soda ash suffers decomposition, the 
essential base being represented by the residual 
58 per cent. of sodium oxide, the balance of 
42 per cent. being liberated as carbon dioxide 
gas. While there is no question in regard to the 
furnace or ladle providing sufficient temperature 
for refinement of the soda ash, the factor of 
the time period during which the gas must be 
substantially removed is an important considera- 
tion. 


An Analogy with Vitreous Enamel 


Workers conversant 'with the preparation of 
vitreous enamel frits are aware of the time re- 
quired for temperature to permeate a raw 
batch and the slow rate of gas evolution. It is 
not claimed that the calcination of limestone 
(calcium carbonate) or soda ash (soda car- 
bonate) during descent in cupola melting is com- 
pletely analogous to the example of frit making. 
It can be observed in common practice, how- 
ever, that cupola slags are often frothy, due to 
incomplete calcination. These frothy slags are 
associated with ineffective cleansing of the metal. 
It has further been observed that the addition 
of other fluxes, such as soda ash, fluorspar, and 
barium carbonate, to the limestone, facilitates 
to some extent the calcining process, with the 
result that the slag is more liquid and less 
frothy. In such conditions, the reduction of the 
eutectic temperatures due to the introduction of 
two or more bases for combination with the 
silica, alumina, ferrous and manganous oxides, 
accomplishes the production of effective, cleans- 
ing, non-frothy slags within the time/tempera- 
ture conditions existing in cupola melting. 

The viscosity of such slags is considerably 
less at existing furnace temperatures, compared 
to the slags resulting from plain limestone addi- 
tions, and in this connection it can be stated 
that the most erosive slag on cupola linings is 
found to be the viscous dark-coloured type asso- 
ciated with excessive oxidation, a condition 
which is frequently a secondary or complemen- 
tary effect of fusion resisting slags. 

It has been observed that the use of lime as 
a flux, instead of limestone which calcines to 
about 50 per cent. lime, is inconvenient but 
advantageous in regard to slagging, a point 
which can be appreciated from the foregoing 
considerations. The activity due to the relative 
absence of gas and subsequent aeration is the 
explanation. Also, it is known where dolomite 
or calcium/magnesium carbonate is available. 
the double base provides a more mobile, liquid 
slag at a given temperature than is the case with 
the plain limestone or calcium carbonate. 
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Pre-Calcined Flux Developed 

On the basis of these considerations, it was 
felt that a pre-calcined flux incorporating a 
number of active chemical bases would prove 
effective, as an addition to the ordinary lime. 
stone available in this country, in producing 
actively cleasing mobile slags. Originally. the 
research was undertaken in connection with the 
improvement of castings for enamelling, it now 
being understood that the body of the casting 
is almost as important as the surface. The 
advent of the less easily working acid-resisting 
vitreous enamels had made it desirable that 
some improvement in melting technique should 
be developed. Further, the problem demanded 
that the use of ladle fluxes should be practised 
only as a last resource, on account of the time 
element and temperature fall. 

It is common to measure results by the degree 
of desulphurisation, or more correctly in the 
case of furnace fluxes by the extent of sulphur 
pick-up, although the sulphur content of the 
metal should more properly be accepted as an 
indication of the melting conditions and as a 
reflection of the cleansing activity of the slag. 

A calcined or pre-smelted furnace flux applied 
as an addition to limestone has been found in 
practice to produce slags having the desired 
characteristics. The special flux developed is 
used in the proportion of from j to 1 per cent. 
of the iron charge, in conjunction with the 
usual 2 to 4 per cent. of limestone. The latter 
percentages are recommended where the scrap 
content of the charge, the term “scrap” in- 
cluding bought cast iron or steel, as well as 
returns in the form of sprues, etc., is abnor- 
mally high. That is, in fact, where the pig-iron 
content of the charge is from 0 to 20 per cent. 


Results Achieved 

It is always better and more convincing for 
the individual foundry to determine the value in 
actual trials under the particular conditions 
existing. A reduction in sulphur equal to up- 
wards of 30 per cent. and an increase in ten- 
sile strength of 11 per cent. with a definite 
refinement of structure, under comparable con- 
ditions, have been reported by one reliable 
investigator. 

In another case, where high steel mixes are 
in question, the sulphur pick-up was reduced 
considerably. Cupola mixtures containing up- 
wards of 50 per cent. steel are notorious for 
excessive sulphur pick-up, and an iron which 
accumulated sulphur to 0.18 per cent. when 
returns had been in circulation in the melts was 
found to steady out at 0.13 per cent. sulphur, 
when using 1 per cent. of the new flux. It 
has already been indicated that sulphur per se 
is not the bugbear it was thought to be years 
ago, but in this particular case it was essential 
that this element should be kept down on 
account of its influence on carbide retention 
and effect on the cycle of heat-treatment. 

It must be emphasised, however, that in most 
cases of grey iron mixes, including high-duty 
irons, the cleansing of the metal is the primary 
object of the furnace treatment. — The refine- 
ment of grain and improved “life” are the 
visible and practical rewards which attend the 
use of the special flux in the proportions 
stated. Such characteristics of the treated 
metal are readily observed without the use of 
chemical tests. 

It is of interest to note that the prepared 
calcined fluxes which incorporate a number 0 
chemical bases, including soda ash, do favour- 
ably keep down the sulphur content to a marked 
degree. 

The refinement of the new type of flux by 
the process of smelting relieves the cupola 0 
this operation, that is of supplying the heat 
required for the decomposition involved in 
calcination, in the limited time and zone usually 


(Concluded on page 416.) 
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Refractories—Some Notes on Their 
Constitution and Reactions® 
By J. F. HYSLOP, B.Sc., A.R.T.C. 


Oxides are the chief components of igneous 
mocks, Slags, and refractories, and it is of 
interest to write them down, as is now 
customary in reporting chemical analyses, 
according to their mineralogical associations and 
increasing electropositive character. From this 
one gets five groups, thus: SiO.:Cr.O;, Al.Os, 
Fe,0;: MgO, FeO, MnO:CaO, SrO, BaO: 
Na,O, K.O. 

Beginning with silica, the most acid oxide, one 
finds that this order of increasing basicity corre- 
sonds with general chemical properties. First, 
the valency decreases from four to one, and 
scond, as estimated by X-ray crystal analysis, 
the metal ionic radii progressively increase. 
That is, the acid oxides are characterised by 
having metal ions (charged atoms) of high 
valency and low volume, and the basic oxides 
ty having ions of low valency and large volume. 
The important point which is now emphasised 
in mineral chemistry is that the oxide minerals 
ae ionic compounds consisting of a more or 
less stable oxygen framework within which are 
the metal ions. The metal ions, if they have 
the same valency and if they are about the 
sme size, are interchangeable. For example, 
there are the well-known associations of Mg: - 
and and of and Fe---. X-ray 
studies have also shown that ions of similar size 
but of different valency can replace each other 
provided the total valency is satisfied by some 
other ion. Thus, in the felspar group there is 
orthoclase, K.O.AI.0,;.6SiO., which repre- 
ented structurally by K(AI.Si,)O., and balanced 
replacement is also well demonstrated in the 
isomorphism between albite, 
and anorthite, CaO.Al.O,.2SiO., where we have 

(Na.A1.Si;) + 

The grouping of the mineral oxides helps to 
tarify their behaviour either singly or in com- 
bination. Probably the most important point 
fo note is that the further the oxides are 
apart in the basicity series the more chance 
there is of the formation of a new mineral 
with distinctive characteristics. | For example, 
experience confirms the ease of formation of 
ikali and lime silicates, and of alkali and lime 
alumino-silicates. Another point of consider- 
able importance is that the more basic oxide 
tends to displace the less basic one. Thus, the 
addition of lime to a Mg silicate displaces the 
magnesia, and Ca _ silicate and _ periclase 
(crystalline magnesia) are formed. And lastly, 
between ions of the same group, or between 
those of adjacent groups, there is the tendency 
for ionic diffusion to take place with the conse- 
quent formation of mixed crystals, or solid solu- 
ions. The best example of this is seen in the 
inel—R-- O, of minerals, 
where there can be the associations Mg’ -, Fe: -, 
Mn:-, and Al--:, Mn---, and 
ree, 


Reactions of Refractories 


The reactions of refractories which determine 
heir usefulness depend upon the ease with 
Which their constituent minerals form low-melt- 
ing liquids, and it has been emphasised fre- 
wuently that the qualities of refractory materials 
iepend upon the nature and amount of the 
0W-melting bonding liquids. In fireclay re- 
factories the alumino-silicate, mullite (3Al.O.. 
Si0.). and free silica are held together by a 
‘elspath'c type of glass which is formed from 
the -, Fe--, Mg: -, K: and Na: ions 
"hich are invariably present as impurities. 
Recently Grim and Bradley have described the 


,,” From a Paper submitted for discussion to the West of Scotland 
‘Mand Steel Institute. 


effect of heating two clay minerals, illite and 
montmorillonite. Illite is an alumino-silicate 
containing fairly high amounts of Fe’: -, Fe: -, 
Mg:: and K-. On heating, the Al---, Mg: - 
and Fe: -, Fe--- form spinel at 850 deg. C. and 
the K- with Si---- forms a glass at 950 deg. C. 
The spinel increases in amount up to 1,100-1,200 
deg. C. and is thereafter dissolved completely in 
the glass. The free silica persists to about 
1,050 deg. C. and is then also dissolved, and at 
1,100 deg. C. the alumino-silicate crystallises as 


409 


given interesting descriptions of the micro- 
structure, showing the transference of iron from 
the chromite to the magnesite grains. In 
Table I are given the partial analyses showing 
the pick up of Fe,O,, Cr.0, and MgO by 
various oxides and oxide combinations. Of 
the oxides used, the Al,O, was highest grade 
commercial product, and the analyses of the 
silica and magnesite with that of the chrome 
brick are given in Table II. 

The silica, alumina, magnesite and forsterite 
mixture did not flux or adhere to the chrome, 
whereas the ferrite and aluminate mixtures did 
to some extent. The degree of reaction, there- 
fore, for these latter mixtures is greater than 
is indicated by the analyses. From these data 
it is seen that Mg, Fe, and Cr were taken up by 
alumina., The magnesite and Mg aluminate 
mixture picked up Fe and Cr, and the forsterite 
mixture absorbed a little Fe with only a trace 


I.—Partial Analyses. 


aa pa | Silica. | Alumina. Magnesite. | Mg ferrite. Mg aluminate | Forsterite. 
Fe,0, | 0.24 2.08 3.44 2.72 1.6000 
Cr,0, traces 4.60 1.92 0.68 1.04 traces 
mullite. Similar reactions take place with of Cr. With the silica there was very little 


montmorillonite-formation of spinel, alkali glass, 
mullite and cristobalite, the spinel and cristo- 
balite being eventually dissolved. 

In silica refractories the effective bonding 
medium is normally Ca: - with some Al: and 
Fe-:-. The use of many bonding agents, or 
mineralisers, has been proposed, such as 
magnesia, forsterite, iron oxide, alkali plus iron 
oxide, and phosphoric acid compounds. In 
silica there are two problems. The first is to 
get the brick completely converted as easily 
as possible at a moderate temperature, and the 
second is to produce a brick with maximum 
refractoriness. Many of the proposed 
mineralisers are therefore ruled out, for if maxi- 
mum refractoriness is desired it is necessary to 
keep the bond as viscous as possible. 

One valuable feature of silica is the nature of 
its reaction with iron oxide. In reducing con- 
ditions Fe: - forms fayalite (2FeO.SiO., M.P.1,200 
deg. C.), but in normal oxidising conditions the 
fayalite decomposes, giving free silica plus iron 
oxide. At high temperatures, therefore, the 
presence of magnetite is not a serious matter 
compared with the existence of Fe-~ silicate 
liquid. 

For some years now composite refractories 
made of chrome ore and magnesite have been 
developed in an attempt to find a more re- 
fractory and more durable material than silica, 
especially for open-hearth furnace construction, 
and at the present time chrome-magnesite is used 
fairly extensively. Of the two components of 
a chrome-magnesite brick the chrome ore is the 
more complex constituent. Chrome ore is 
essentially composed of chromites and 
aluminates associated with varying amounts of 
Mg silicate minerals, such as serpentine and 
talc. These silicates on heating tend to take up 
some R::: ions and _ form 
MgO.R.0,.SiO, liquids, and so give the chrome 
refractory low under-load properties and high 
sensitivity to spalling. The addition of 
magnesia increases the viscosity of the low melt- 
ing silicate liquid, and spinel and forsterite 
(2MgO.SiO.) crystals may be formed, with conse- 
quent improvement in the qualities of the 
refractory. 

To show the nature of the reactions of various 
oxides with chrome ore, layers, } in. thick, of 
minus 60 mesh powders were spread on a 
straight chrome brick and heated for 1 hr. at 
1,600 deg. C. in a gas-fired furnace. Inspection 
of the oxides after this heat treatment showed 
that some of them had reacted fairly strongly 
with the chrome. That magnesia reacts with 
chrome is evident from the colour of a chrome- 
magnesite brick, and Lynam and Rees have 


low-melting - 


reaction, and the Mg ferrite mixture abstracted 
only a small amount of Cr. X-ray examination 
showed that the alumina was beta-Al.O,, the 
MgO + Fe.O, was Mg ferrite, the 2MgO + 
SiO, was forsterite, and the magnesite was peri- 
clase. The formation of beta-Al,O, is of in- 
terest, for it indicates that it is not any particular 
aluminate, but rather the stable form of AI.O, 
which occurs in the presence of small quantities 
of fluxes, such as Na:, K- and Mg:-. The for- 
mation of beta-Al.O, has been found to be 
fairly common in the reaction layers of alumino- 
silicate refractories (ranging from 34 to 70 per 
cent. Al.O,) which have been exposed for long 
periods to lime-alkali dust in certain glass tanks. 
A further point of interest is that silica shows 
no inclination to absorb Cr-:: or Fe'-*. The 
inability of SiO, to react with Fe: -- has already 
been noted, but it also shows no capacity for 


TaBLE IT.—Analyses of Various Bricks. 


Silica. Magnesite. Chrome. 

Per cent. Per cent. Per cent. 
SiO, 99.30 © 2.06 6.0 
Cr,0 40.5 
Al,O, 0.50 0.28 21.4 
Fe,0, 0.16 0.68 — 
FeO 13.5 
MgO ~ 94.85 18.0 


reaction with Cr::-. Another point is that 
these data lend support to the contention of 
Konopicky and Cesar that the Fe-- in chrome 
ore is easily released as Fe--~ under oxidising 
conditions. The point to be chiefly noted, 
however, is that these reactions show the ionic 
break-up of chrome ore when it is in contact 
with alumina, periclase, Mg aluminate, or Mg 
ferrite at high temperatures. 

One may now examine some reactions with 
chrome-magnesite. In Table III are given 
several analyses, No. 2 being that of an }-in. 
layer of diopside (CaO-MgO-2SiO.) mixture 
which had been in contact with a chrome- 
magnesite brick for 1 hr. at 1,600 deg. C. The 
diopside mixture had vanished as such, leaving 
behind mainly red-brown crystals of periclase. 
In this reaction we have an example of the for- 
mation of refractory crystals with the removal 
of the slag-forming ions (Si: and Ca: -) into 
the brick. From the brick Al---, Fe'-* and 
Cr: have travelled to join the periclase. 

Analysis No. 4 shows the effect of holding an 
}-in. layer of dolomite in contact with chrome- 
magnesite for 1 hr. at 1,600 deg. C. Here it 
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is shown that dolomite has lost mostly Ca: - with 
some Al---, and has gained Fe--- and Cr 
These data again show that the metal ions in 
chrome ore are loosely held and can travel easily 
into any medium which allows them to do so. 
The principal source of failure in chrome- 
magnesite refractories has been their trouble- 
some reaction with iron slags. In contact with 
iron oxide, chrome and chrome-magnesite bricks 
may show to varying degrees an expansion or 
growth effect which can in extreme cases com- 
pletely disintegrate the refractory. Various 
theories have been put forward to explain this 
phenomenon, and it is usually stated that the 
iron oxide goes into solid solution in the chrome 


TaBLE III.—Analyses of Chrome-Magnesite. 
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has absorbed various metal ions. In addition 
to Si---- there is appreciable pick up of Mg: -, 
Al--: and Cr-:+. The appearance of ferrite in 
RO.R.O, bricks seems therefore to be mainly 
due to the transference of Mg-- and other ions 
from the chrome to the magnetite. If the liquid 
iron oxide picks up metal ions from the chrome 
with the absorption of a large proportion of 
Mg:-:, and Cr---, it will become more 
refractory and crystallise within the pores, and 
the consequent expansion effect will seriously 
disrupt the bond. 

The attack of scale on forsterite can be repre- 
sented thus :— 

2MgO.SiO,+ 2Fe;0,> 


1. | 2. | 3. | 4. 
Diopside on | Dolomite on 

Diopside. chrome-magnesite. Dolomite. chrome-magnesite. 

Per cent. Per cent. Per cent. | Per cent. 
SiO, 55.56 | 8.40 1.26 | 1.84 
Cr,0, 2.32 1.72 
Al,O, on 1.96 0.61 0.02 
Fe,0, — 2.72 0.88 1.76 
FeO — 
MgO 83.62 40.83 43.54 
CaO 25.92 0.91 i 56.73 | 50.88 


and so causes growth. But it is not clear why 
the taking up of iron by the chrome should 
cause the great growth and disintegration which 
can appear. X-ray examination of sections 
through a .chrome-magnesite brick which had 
been attacked by mill scale showed the presence 
of magnetite with a little Mg ferrite in the 
uppermost zone. Beneath this the Mg ferrite 
increased and the crystals were better defined. 
Still further away from the surface only crystals 
of chrome appeared. Similar sections through 
a chrome brick, which also had been attacked 
by scale, showed in the top zone, crystals of 
Mg ferrite and magnetite. Under this were 
crystals of Mg ferrite followed finally by 
crystals of chrome. A Mg aluminate brick 
which showed bursting when attacked by scale 
was also examined and showed the following 
zones : — 
(1) Fe,O, (contracted lattice). 
(2) Mg aluminate (expanded 
ferrite, Fe,O. (small amount). 
(3) Mg aluminate (slightly expanded lattice). 
(4) Mg aluminate (normal). 


A forsterite brick was also attacked by scale. 
In this case no growth or disrupture appeared, 
and the following zones occurred : — 

(1) Mg ferrite + Fe,O,. 

(2) Forsterite + small amounts of fayalite 
and Mg ferrite. 

(3) Forsterite. 


One sees from these results that the attack 
of iron scale on chrome, chrome-magnesite, Mg 
aluminate, and forsterite produces Mg ferrite, 
but there must be a fundamental difference be- 
tween the reaction of scale with the RO.R.O, 
bricks and the forsterite, for the latter is free 
from growth. The explanation seems to follow 
from an examination of some residual scale 


lattice), Mg 


Taste IV.—Scale Analyses. 


Scale on Chrome. 


Scale. 
Per cent. Per cent. 
SiO, 2.08 4.40 
Cr,0 — 2.40 
Al,O, 3.84 8.40 
MgO 0.36 5.96 


which was detached from a chrome brick which 
had been under test. The scale was separate 
from the brick and had never been part of it. 
In Table IV are given the analyses of the scale 
before and after contact with the chrome. 
From the analyses it is seen that the scale 


The important difference between this reaction 
and that of the RO.R.O, refractories is that the 
refractory oxide, forsterite, tends to be made 
over into liquid. Thus liquid in place of crystals 
is formed within the brick. 

The author now briefly considers straight mag- 
nesite refractories. The primary constituent of 
all magnesite bricks is crystalline magnesia— 
periclase. Periclase itself has desirable proper- 
ties, such as high melting point (c.2,800 deg. 
C.), low solubility in lime and alkali slags, and 
a high capacity for holding iron in solid solu- 
tion. With the acid oxides it can form chromite, 
aluminate, ferrite and meta and orthosilicates, 
and these are all highly refractory with the 
exception of the metasilicate and the ferrite. 
In the Continental high-iron type of magnesite, 
the ferrite is the chief secondary constituent 
and appears as small crystallites and dendrites 
within the periclase. The remaining impurities 
consist of small amounts of Si-:--, Al--- and 
Ca::, and these, with some Mg:-, collect to- 
gether and bond the periclase grains. This is 
shown by the fact that 90 per cent. of all the 
MgO can be dissolved out by ammonium 
chloride, the remainder being divided between 
the ferrite and silicate. In other types of mag- 
nesite, low in iron, the secondary constituents 
vary according to the nature of the principal 
impurity, or added flux. Periclase can be asso- 
ciated with either silicates, chromites, alumin- 
ates or ferrites. With high silica and low lime 
the bond is chiefly forsterite, and with high 
alumina and low silica and lime it is Mg alumin- 
ate. It is also of interest to note that in stabi- 
lised dolomite refractories, periclase can be 
associated with the refractory Ca_ silicates, 
3CaO-SiO, and 2CaO.SiO.. The periclase plus 
Ca-silicate combination shows good resistance 
to attack by lime and high lime slags, but it is 
rapidly destroyed by magnetite and by slags 
high in acid oxides. This is due to the presence 
of the strong base Ca:- and the strong acid 


Si--:: which have considerable capacity for 
forming, with R--: ions, low melting com- 
plexes. 


In concluding this summary, the author states 
that refractories are essentially composed of 
minerals which are best considered as assem- 
blages of metal ions within an oxygen frame- 
work. The metal ions have potential mobility 
and are capable of forming definite associations 
in producing addition compounds, solid solu- 
tions, liquids and glasses. The connection of 
such studies with practice is to assist in the 
further development and correct application of 
refractory materials. 
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Book Review 


The Engineering Properties of Grey Cast Il 
A Critical Bibliography of the Technic; 
Literature. Prepared by the  Battell 
Memorial Institute for the publishers—Thg 
Gray Iron Founders’ Society, Inc. 


This 

Put shortly, this book is made up of a numbegtion of 
of data sheets, where the state of the art permitgand is ¢ 
of this mode of expression; brief descriptiygconside 


articles covering these properties wherg(3) pou! 
numerical evaluation is difficult, and an excellentfice; (5 
bibliography. The sheets have been assemble pnd (7) 
by means of spirals, so that on opening the book 
always presents two flat surfaces. The object 

of the book, that of making available to the Steel 
engineer in an easily assimilable form, the 
data appertaining to cast iron, has been weljffbon. 
achieved. Moreover, by so doing, it has simul- Mn, s 
‘taneously taught the foundryman that 
property to which he attaches so much import4tief di 
ance may be of insignificance in castings madeftigher 
by another branch of the industry. This phase 
demands stressing at the moment, whenj— 
foundries normally manufacturing builders’ cast- 

ings are furnishing components for the engineer- 

ing and armaments industry. This book is} > 
really helpful in this direction, but what is more s - 
important it can be a powerful weapon—if a 
properly used—in any campaign designed to ie 
make Government departments and the like greyf Per « 
iron conscious. The Battelle authorities, the Cc 
compilers of this book, have been international Si 
in their outlook, and have not hesitated to draw M 
upon the results of research carried out in 4 
Europe. It is obvious that the work of the 
British Cast Iron Research Association isfyjeld 


appreciated in America, and it is truthful to statefpoint 
that British research work in general appears Max. 
to make an equal if not better “show” thanjiress 
German. For instance, in the study of theft cent 
thermal and electric conductivity properties of gel 
cast iron, the palm must be handed to thel tion o 
British for the work carried out by DawsonJiend 
Donaldson and Partridge. Lack of co-operationf-—— 
with the engineering department is shown by the 

few references to British work on the subjectAbrinka 
Beeny & Norbury and Morgan being the onlyfesult 
two mentioned in a list of twenty-six. Onehion of 
hates to criticise such an excellent book as this§ Tabl 
especially when the criticism is based on whatfompos 
is perhaps little more than personal prejudiceJmeet tt 
yet the reviewer does wish that authors wouldfr cas 
retain the same order for expressing the com- 
positions of iron and steel, preferably C, Si, Mn, 
Sand P. The mis-spelling of names of Girardet 
and Nicolau are rather surprising as, generally 
speaking, the book is remarkably free from 
typographical errors. The reviewer sincerely 
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hopes that the book will cause the attraction, 30 
as it well deserves to do, of increased business 20 
to the American iron foundry industry. Such a no 
consummation would enable the more 101 
enlightened British foundryman to bring post] .. 
war pressure on the appropriate authorities for 4 :. 60 
similar effort to be made on this side of the} & 7 
Atlantic. 60 
V.CR 

Purchase Tax we 


The Commissioners of Customs and Excise _ 
issued a note on the position of the unregistere 
broker who acts as intermediary between persony 
registered for purchase tax purposes. It is pointed 
out that an unregistered broker who acts as buying 
or selling agent on a commission basis may 10! 
wish to disclose the name of his customer to his 
supplier, or vice versa. In such cases, where boll. _ 
customer and supplier are registered, and thepiplom 
customer wishes to buy the goods tax-free as stoclits in 
or materials, the supplier may supply goods fre elemen: 


Fic 


of tax to the broker on the authority of a stat¢gpuritics 
ment from the broker in a specified form. The = 
orders bearing this statement must be retained by, = a 


the suppliers for inspection by Officers of Custom 
and Excise. 
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This Paper is intended to be a general descrip- 


permit (1). 
criptivgconsiderations; (2) preparation of liquid steel; 
whergi3) pouring practice; (4) moulding and core prac- 


General Considerations 

to thef Steel is usually defined as an alloy of iron 
© latesfimd carbon containing less than 1.7 per cent. of 
1 welffcarbon. There are other elements present (Si, 
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The Production of Steel Castings” 


By C. H. KAIN 
(Abridged) 


scavenger and deoxidant, and is fairly constant 
at around | per cent. Silicon is present mainly 
as a deoxidant and degasifier, and not for any 
effect upon structure. It increases the solubility 
of iron for the CO and CO., which are always 
present as a result of the melting process, all of 
which are oxidising at some stage. 

The steelmaker aims at keeping sulphur and 
phosphorus as low as possible, as they embrittle 
the steel, especially in the higher carbon grades. 
In addition, sulphur makes the steel hot short. 
The accuracy with which the desired composi- 


simu|4¥ia, S and P), but carbon is the ‘most impor- tion is attained varies with the steelmaking pro- 
at thepiant. From the foundryman S viewpoint, the cess, and the basic electric furnace may reduce 
import.poniet difference from cast iron lies in the much the sulphur and phosphorus as low as 0.015 
; madefligher melting point, and in the much greater per cent. each. 
5 = TaBLe I.—Characteristics of Steels and Cast Irons. 
whenj— 
s” cast- Steel. Ordinary grey High-duty 
| gineer- cast iron. cast iron. 
592/1940. 321/1938. 786/1938. 
Specification 
soe and grade. _| 28/35 ton. | 35/40 ton. | No test. (A). (C). (i). (ii). (iii). 
ke greyg Per cent. Max. 
ies, the 0.25 0.36 0.45 3.3 3.3 3.20 3.00 3.00 
ational «Si 0.30 0.30 0.30 2.3 2.3 1.65 1.15 1.15 
o draw Mn 0.80 0.80 0.80 0.75 0.75 1.00 1.00 1.00 
on 8 0.06 0.06 0.08 0.08 0.08 0.10 0.10 0.10 
o the P max. max. max 0.85 1.40 0.55 0.45 0.45 
‘ion ifYield Tons per| Min. Min 
to statefpoint sq. in. 14 17.5 
appears Max. | Tons per Min Min. Min. Min Min 
thangitess f sq. in. | 28/35 35/40 12* 10* 15* 18* 22* 

of the Per cent. elonga- Min. Min. 

rUCS cent. reduc- 

to thel tion of area— 
gore * On 0.875 in. diam. cast bar. 
subject,fshrinkage and contraction. Both these are the The iron/iron-carbide equilibrium diagram 


he onlyfesult of the greater purity, i.c., lower propor- 
Onefiion of alloying elements. 


as this} Table I shows the difference in chemical 
in Whatkomposition of steels and cast irons made to 
ejudicedmeet the latest B.S.I. Specifications, the figures 
; wouldfior cast iron being taken from Mr. Francis’s 
le com- 
Si, Mn, Fe FeyC FOQUILIBRIUM DIAGRAM. 
jirardet oa 
enerally 
e from A | 
incerely wool NT 
business 200 
more 
es for af coo 
T 
500 
200 
rise have t 
egistered 
; buying 
bu 1.—IRON/IRON CARBIDE EQUILIBRIUM 
may n0 Disc 
r to hiy IAGRAM. 
ere 
and the 
as in 
ods free 
a stategpurities, 
ained byg.* A paper read before the East Anglian Section of the Institute 


Customs { british Foundrymen, Mr. George Hall presiding. 


(commonly known as the iron-carbon diagram), 
Fig. 1 shows clearly the very high melting 
point of steels. Most steel castings are under 
0.5 per cent. C and have a melting point in the 
region of 1,500 deg. C. Some alloy steels (e.g., 


FiG. 2.—-GENERAL CONSTRUCTION OF 
FREQUENCY FURNACE. 


HIGuH- 


Diploma Paper last year. The main difference manganese steel) have a carbon content over 
the carbon and silicon as alloying 1.0 per cent., but even these have a melting 
‘ements and in sulphur and phosphorus as im- point of over 1,450 deg. C. Good quality cast 
Manganese is a sort of universal iron is in the region of 1,250 to 1,350 deg. C. 


(phosphoric irons are much lower). In each 
case it is necessary to superheat to enable the 
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liquid metal to be handled and poured. This 
is usually 80 to 120 deg. C., which means that 
steel is poured at a temperature between 1,550 
and 1,700 deg. C. The diagram shows clearly 
the short freezing range of steel, and why it is 
necessary to make such extensive provision for 
feeding the steel. 


Preparation of Liquid Steel 

The methods of preparing the liquid steel may 
be divided into (a) melting processes, such as 
the crucible and high-frequency furnaces, in 
which no major change in composition takes 
place, and (4) conversion or refining processes 
where impure metal, such as pig and scrap, is 
refined to the quality desired. Of these, the 
most important conversion. processes are the 
converter (Bessemer), the acid open-hearth 
(Siemens Martin) and the acid electric furnace. 
Of these, the only true refining furnace is the 
basic electric, as it is the only furnace which 
can remove both sulphur and phosphorus. 


Crucible Process 

The crucible process as used in the steel 
foundry differs little from that in use in the 
non-ferrous foundry. Forced draft is usually 
used when coke firing, but gas-fired furnaces are 
often employed. The process, whether with 
clay or plumbago crucibles, is acid in character 
and very small changes in composition take 
place. Carbon and manganese are _ usually 
somewhat reduced by oxidation, silicon often 
increases by the reduction of silica from the 
crucible, and there is a slight pick-up of sulphur 
and phosphorus. If the raw materials are care- 
fully selected, crucible steel is of excellent 
quality. 


High-Frequency Process 

Fig. 2 shows the general construction of the 
high-frequency furnace. The metal is contained 
in a crucible and heating is obtained by induced 
current in the metal itself. This is generated by 
a water-cooled copper coil surrounding the 
crucible, which was originally of clay, but is 
now usually rammed in place and fritted by the 
melt. The process may be acid or basic, the 
basic method being essential for alloy steels 
containing a high proportion of manganese. 


Converter Process 


The charge of scrap and pig is usually melted 
in a cupola, but in the “Stock” process, melt- 


Fic. 3.—-ONE-TON CONVERTER IN BLOWING 


POSITION. 


ing takes place in the converter itself, the molten 
metal containing: C, approx. 3.0; Si, 1.0 to 
2.5; Mn, 0.3 to 0.8, and S and P, under 0.06 
per cent. 

Fig. 3 shows a one-ton vessel in the blowing 
position, the air being introduced on the surface 
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of the metal at a pressure of 3 to 4 lbs. per 
sq. in. In the original Bessemer process the 
air was blown in through the bottom of the 
vessel at much higher pressure. At first 
Bessemer heated the vessel, but it was quickly 
found that the oxidation of the C, Si and Mn 
provided all the heat necessary. The vessel 
may be lined with brick or a rammed material, 
and great care is necessary in drying out and 
preheating. The main reactions are as 
follow :— 

O, + 2Fe — 2FeO (heat) 

2FeO + 2C > 2CO 4 + 2Fe (heat) 

2CO + O,. — 2CO, 4 (heat and flame) 

2FeO + Mn -> 2Mn0O., (slag) + 2Fe (heat) 

2FeO + Si — SiO, (slag) + 2Fe (heat) 

Most of the heating comes from the oxida- 
tion of the silicon and manganese, the time of 
the blow varying according to the amounts 
present, and may be from 10 to 30 mins. 

The end of the blow is shown by the drop 
of the flame at the mouth of the vessel, but 
there may be several “ false drops” before the 
final end is reached. Fig. 4 shows diagram- 


20 


{MINS} 
Fic. 4.—REDUCTION OF OXIDISABLE ELEMENTS. 


matically how the reduction of the oxidisable 
elements takes place. 

At the end of the blow there is a bath of 
highly oxidised almost pure iron. Excess 
oxidation is removed by the addition of ferro- 
manganese, ferro-silicon, aluminium or ferro- 
titanium, and the carbon is adjusted by the 
addition of cupola metal. There is a slight 
gain of sulphur and phosphorus, due to loss of 
metal and oxidation of the constituents. 
Sulphur is widely controlled by the use of the 
soda ash process in the cupola metal, but it is 
essential to employ low phosphorus materials. 
The melting and conversion losses are heavy, 
and vary between 15 and 20 per cent. of the 
total metal charged to the cupola. Only the 
acid process is used in the foundry. 


Open-Hearth Process 

This consists essentially of a broad shallow 
bath of metal heated by producer gas. Both 
the gas and the air for combustion are pre- 
heated by recuperation. The charge consists 
of scrap steel and pig-iron. 

In the acid process, the hearth is siliceous, 
and C, Si and Mn are removed by similar re- 
actions to those in the converter, except that the 
oxygen is obtained by the addition of iron ore 
instead of from the air. In the basic process 
the hearth is of dolomite, and a heavy lime slag 
is employed to carry the phosphorus. Very 
large tonnages are made by this process, 
furnaces varying from 5 to 200 tons capacity. 
The time of the melt may be from 6 to 12 hrs. 


The Electrode Furnace 

This consists essentially of a steel frame 
supporting a hearth in which the steel is heated 
by one or more electric arcs, usually on the 
surface of the metal. Indirect arc furnaces are 
widely employed for cast-iron and non-ferrous 
metals, but only on a limited scale for steel. 

Fig. 5 shows an old type of two-electrode 
three-phase furnace. In this case the hearth 
forms the third phase connection. This con- 
struction can only be used in basic furnaces as 
siliceous materials are never conducting. On 
the other hand, basic hearth materials become 
conducting at high temperatures. 

Most modern furnaces are of the three- 
electrode type with removable roofs for rapid 
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charging. The electrodes are suspended and 
balanced for easy control, and the motion is 
usually hydraulic. Mechanical screw and 
pinion elevating gear is very rarely used nowa- 
days. 

In the acid process the hearth is siliceous, and 
the oxidisable elements are removed by re- 
actions similar to the converter and open 
hearth. In the basic process the hearth is 
usually of dolomite, and a heavy lime slag is 
carried. Phosphorus is removed in_ the 
oxidising period, after which follows the unique 
feature of the basic electric process, the 
reducing slag. 

It is usual to remove the oxidising slag before 
starting the reducing period, but occasionally a 
one-slag process is worked. The reducing slag 
is made up from lime, carbon (as crushed coke, 


Fic. 5.—OLD TyPE OF TWo-ELECTRODE 
THREE-PHASE FURNACE. 


coal, graphite, etc.), fluorspar and powdered 
ferro-silicon. During this period the sulphur 
is removed into the slag as calcium sulphide, 
although some may pass into the atmosphere. 
The reactions are complex, but the necessary 
conditions are readily recognised by the 
characteristic slag, which is white on cooling 
and evolves acetylene when wetted. 

Other melting processes such as rotary fur- 
naces, pulverised fuel furnaces and oil furnaces 
are coming into use, but the greatest output at 
present is by one of the processes referred to 
above. 


Refractories 
The selection of suitable refractories is a 
difficult problem for the steelfounder. Table II 
TaBLE Softening Point”? of Refractories. 
Max. safe 
working 
temperature 
1,545 


C. 


Fireclay : 1,650 to 1,750 deg. C. 


Silica: 1,600 to 1,790 deg. C. 
Ganister : 1,545 to 1,650 deg. C. 
Dolomite : 1,600 to 1,700 deg. C. 


shows the softening point of the commoner 
materials from which it will be seen that these 
are only just above the temperature of the steel. 
In addition it must be borne in mind that the 
figures given are ideal values, and in all 
probability commercial materials fall below 
these figures. 
(To be continued.) 


* Hipersil”—a New Transformer Steel 

Westinghouse Research Laboratories have pro- 
duced “an entirely different magnetic material 
which has opened great new possibilities at a time 
when the usefulness of previous magnetic steels 
had been almost completely exploited,” it is claimed. 
The new material, or “ Hipersil,” is a silicon steel, 
heat-treated to orientate the crystals so they econo- 
mically carry one-third more magnetic flux. Small 
sizes of transformers using “ Hipersil” for cores 
have already been made. It is estimated that 
when the advantages of the new steel have 
been put to use in all types and sizes of transformers 
at Westinghouse, the savings in copper and high- 
grade steel alloy: will amount to more than 5,000 
tons a year. 
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Patent Specifications Accepted 


The following list of Patent Specification 
accepted has been taken from the “ Officig 
Journal (Patents).” Printed copies of tie ful 
Specifications are obtainable from the Patént Office 
25, Southampton Buildings, London, W.C.2. pric 
ls. each. The numbers given are those unde 
which the Specifications will be printed an 
abridged, and all subsequent proceedings will } 
taken. 


533,291 BENNIS COMBUSTION, LIMITED, and BENNI 
A. W. Refractory linings of furnaces havin 
tubular walls. 

533,337 Priston, H. R., and Tuomas, D. & 
X-ray apparatus for measuring stress in metals 

533,396 Lamps, LIMITED. Manufacture 
sintered hard metal alloys. 

533,454 ELECTRIC FURNACE COMPANY, LImiteD, and 
PRESLAND, C. W. Electric furnaces. 

533,489 BEARDMORE & COMPANY, LiMiTED, and 
SPEDDING, J. W. Attachment to rolling-mill 
for straightening, flattening or curving meta 
plates. 

533,608 StTeveNS, A. H. (Goder Company). Ap 
paratus for treating the edges of sheet metal 

533,627 BRITISH THOMSON-HOUSTON COMPANY 
LimiTED. Methods of and apparatus for the 
manufacture of hard metal alloys. 

533,665 BIRMINGHAM ALUMINIUM CASTING (1903) 
LIMITED, PRITCHARD, P., and BLEAKMAN, P, 
Method and means for casting metal articles, 

533,671 Soc. D’ELECTRO-CHIMIE, p’ ELECTRO} 
METALLURGIE, ET DES ACIERIES ELECTRIQUEY 
D’UaineE. Manufacture of steel and alloy steels 

533,695 Fuster, P., and BocuzeE & Soc 
ANON., J. Electric furnaces of the inductiog 


type. 
532,243 Wynn, E. W., and BryMBo STEEL Com 
PANY, LIMITED. Manufacture of steel. q 
at 


532,317 DyNnamit AKT.-GES. VorM. A. NOBEL 
Company. Explosive compositions for deton 
ing rivets. 

532,474 KOHLE UND EISENFORSCHUNG GES. Method 
of internally coating hollow bodies. 

532,480 UNGER, C. E., and AMERICAN FOUNDRY 
EQUIPMENT COMPANY. Abrasive projectin 


machines. 
532,486 BRITISH THOMSON-HOUSTON COMPANY, 
Limitep. Methods of making hard sintered 


alloys. 

532,646 Swan, HunTER, & WIGHAM RICHARDSON 
LimITeD, and McBain, W. Manufacture o 
metallic chains or chain cables. 

532,647 AMERICAN FOUNDRY EQUIPMENT a 
Apparatus for treating metal articles wit 
abrasive. 

532,657 Cross Company, LimiTED, and 
Jervis, F. Pipe joints. 

532,661 Du Pont pE Nemours & Company, 
and Hunt, J. K. Cleaning and pickling of 
metals and composition for use therein. 

532,671 PROJECTILE & ENGINEERING COMPANY 
LIMITED, and BRIDGES, W. Heat-treatment of 
metals. 

532,776 MiuLter, E. Furnaces for heat-treatment 
of materials subjected to high pressure. 
532,794 ELECTROMETAL Soc. ANON., and POKORN‘ 
E. A. Simultaneous production of magnesiu 

and low-carbon ferro-alloys. 

532,805 SinGER Motors, Limrirep, and CUuRRALL 
R. C. Chemical cleaning of metal surfaces. 

532,807 CALIFORNIA FrRuiIT GROWERS EXCHANGE 
Method of and media for quenching metals 
and metal alloys. 

532,812 Cray Cross Company, Limitep, anf 
Jervis, F. Metal-casting machines. 

532,887 Fire, J. G. (Meehanite Metal Corporation) 
Supply of blast to cupola and like furnaces. 

532,890-1 TENNANT, W. J. (Carborundum Com; 
pany). Metal-bonded abrasive articles. — 

532,898 Lewis, E. C. Melting and casting of 
metals, 

532,899 JOHNSON, S. T., and Rog, Sir A. VERDON- 
Tubular rivets. 

532,933 BRASSERT & ComPANy, LimiTeD, H. A. 
and THomson, T. Handling and treatment of 
bulk material for furnace charges. 

533,150 Low Moor ALLoy STEEL Works, LIMITED 
and NESFIELD, A. C. Production of refined 
iron steels and alloy steels. 

533,151 I. G. FARBENINDUSTRIE AKT.-Ges. Heat 
treating metals and alloys, especially aluminiu 
base alloys. 

533,175 Sessions, A. G. Vibrating-machines fo 
consolidating materials in moulds. 
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UCO CYLINDER IRONS 


Foundrymen who have to meet high-duty 
specifications are more than half-way to their 
requirements if they start in the cupola with 
UCO Cylinder Irons. 


These are virgin irons, low in carbon and 
silicon. They have not been remelted, nor has 
scrap or steel been added. UCO Irons possess 
the well-known excellent Hematite characteristics. 
Because they are machine cast they are 100% 
usable iron, without sows, and free from adhering 
sand. 


UCO Irons give strong, close-grained and 
uniform castings, free from porosity, resistant 
to wear and to heat, easily machined. 


Write for a copy of “Workington & 
Distington Hematite Irons,” Ref. W.220, Nil 
which gives analyses and properties of Natl 
UCO grades. 


WORKINGTON IRON & STEEL CO. 


Branch of The United Steel Companies Limited 


WORKINGTON CUMBERLAND 


Telephone: Workington 206 Telegrams: “Mosbay” Workington 
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American Defence Activities 


The United States of America has proclaimed herself the arsenal of the Democracies, 
in which capacity she is rapidly organising her industrial potential to supply war materials 
of all kinds to the Allied and Associated Nations, to aid them purge the world of the 
canker of Nazidom and Totalitarianism. In these activities, the American Iron and Steel 
Industry, the largest industrial organisation of its kind, will play a predominant and decisive 
part. Outstanding news from the American iron and steel scene on metallurgical, practical 
and industrial problems, will be reported from time to time in the “ Foundry Trade Journal 

to keep British foundrymen abreast with the policy and activities of their fellow metal- 

lurgists on the further side of the Atlantic. 


Steel in Defence 
POSITION IN U.S.A. 


In a question-and-answer pamphlet entitled 
“Steel in Defence,” the American Iron and 
Steel Institute deals with various simple aspects 
and problems of the United States’ iron and 
steel industry in its relation to the defence pro- 
gramme. In the preamble, the pamphlet refers 
to the Iron and Steel Industry Defence Com- 
mittee, and the metallurgical committee for pre- 
paring and revising specifications for steel pro- 
ducts, and advising on specification problems. 
The Institute estimates that the U.S. has about 
44 per cent. (84,152,000 net tons) (2,000 lbs.) 
of the world’s steel-making capacity. Since 
1918, capacity has been increased 40 per cent., 
and since 1929 by 15 per cent., while the rise 
in population since 1929 was not 8 per cent. 

Excerpts from the Institute’s booklet follow: 

Output at Highest “ Practical” Capacity in 
1941.—If necessary, the industry probably could 
produce 86,000,000 tons, not counting produc- 
tion from the new furnaces now being installed, 
and in 1942 it could produce approximately 
90,000,000 tons. The maximum for 1941 would 
be about 20,000,000 tons more than the industry 
actually produced in 1940. It is estimated that 
when the defence programme gets in full swing 
a total of 8,000,000 tons may be used for de- 
fence in a year, and another 12,000,000 tons for 
export to Great Britain, Canada, South America 
and other countries—about 20,000,000 tons in 
all. That would leave at least 66,000,000 tons 
of steel which could be turned out for domestic 
civilian use. 

Past Commercial Requirements.—In 1929, the 
best peacetime year on record, the domestic 
use of steel was equal to 57,500,000 tons of 
ingots, or 950 Ibs. per capita. Almost 
11,000,000 tons of ingots were used to make 
steel for export last year. More than half of 
the exports went to the United Kingdom and 
Canada. 

Allocation of 1940 Steel Consumption —Pre- 
liminary estimates indicate that about 13 per 
cent. of the finished steel consumed last year 
was used in the construction of highways, can- 
tonments, dams, bridges and factories, including 
a good deal of defence plant construction. 
About 18 per cent. went to the automobile in- 
dustry to build passenger cars, lorries and 
mechanised military equipment. The railways 
took 10 per cent., and another 10 per cent. was 
used to make tin cans, steel drums and other 
containers. 

Shipbuilding Needs.—A big 45,000-ton battle- 
ship will require about 20,000 tons of ordinary 
Steel, an aircraft carrier about 17,000 tons, a 
cruiser about 5,500 tons, and a destroyer about 
700 ‘tons. Those tonnages do not include the 
steel in the ship’s guns and defensive armour. 
Exclusive of guns and armour, the total number 
of naval vessels now under construction or 
appropriated for will require less than 1,200,000 
tons of steel, spread over the next four years. 
In comparison, the automobile industry in 1940 
consumed approximately 6,900,000 tons of steel. 

Steel for Aeroplanes—To build one of the 
bigger planes, e.g. a transport or a heavy 
bomber, requires at least five tons of high-grade 


alloy steels. Steel accounts for almost half the 
weight of both the fuselage and the engines. 
To build 50,000 aeroplanes of various types 
would require at the,most 250,000 tons of high- 
quality steel. 

Bottlenecks —The nearest thing to a bottle- 
neck has been in electric furnace capacity, for 
making special-quality alloy steels; because of 
the sharply-increased demand for these steels 
in the manufacture of aeroplane and tank engines 
and parts, and for other uses, the steel in- 
dustry’s former electric furnace capacity has 
proved inadequate. It is being expanded by 
50 per cent. to a total capacity of close to 
2,900,000 tons per year. 

Costs of Expansion—The steel industry is 
spending $282,000,000 for new equipment and 
construction during 1941. In 1940 it spent 
$171,000,000. From 1930 through 1939, about 
$1,500,000 was spent by steel companies on 
new equipment and modernisation. 

Size of Industry.—There are more than 200 
companies in the industry, employing at the 
present time about 600,000 men and paying out 
almost $100,000,000 a month in payrolls. Thus 
far there has been virtually no shortage of steel 
workers, largely because of the job training 
and apprentice training programmes which have 
been regularly conducted by companies in the 
industry. Also hourly wages paid by the steel 
industry are the highest in the history of the 
industry, and average almost 30 per cent. higher 


than the average for all manufacturing 
industries. 


American Iron and Steel Institute 
ANNUAL MEETING IN NEW YORK 


About 1,100 steel executives attended the 
50th general meeting of the American Iron 
and Steel Institute on Thursday, May 22, in 
New York, to discuss their policies and 
technical problems in connection with the re- 
armament programme. Mr. Walter S. Tower, 
President of the Institute, in addressing the 
audience, said that the industry was now on a 
war-footing, and that normal civilian steel 
demands would probably be sharply curtailed. 
He explained that the steel industry can match 
the steel capacity of Germany and all its stolen 
lands and still give civilians as much as their 
average consumption over the last ten years. 
“In March our steel output was at a rate of 
about 85,000,000 tons annually. The whole 
world outside of the United States can produce 
only about 92,500,000 tons.” Mr. Tower dis- 
agreed with those who have claimed that the 
industry’s capacity must be expanded except 
possibly in a few divisions, and indicated that 
no large scale expansion could be completed in 
time to be helpful. He hinted that the effects 
of the Government price control, higher wages, 
rising taxes and costs cannot be indefinitely 
cushioned in the thin margin of profit. 

Mr. Irving S. Olds, chairman of U.S. Steel 
Corporation, told the members that everything 
must be done to prevent an excess of plant 
capacity after the emergency. He said that 
there may be a big let-down after the war, 
and that there will be many serious problems. 
However, he emphasised that we must now con- 
centrate on the essentials of defence. The 
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Government must completely inform the 
industry how much steel is required, what pro- 
ducts and at what time, stated Mr. Olds. He 
did not anticipate any shortage of steel despite 
the fact that the defence needs must be supplied 
speedily. He explained that “business as 
usual” could not continue along with the 
defence programme. 

The annual banquet of the Institute was 
addressed by Sir Gerald Campbell, the British 
Minister, who appealed for aid of every descrip- 
tion, and inquired whether the vigorous, young, 
and virile United States would not accept the 
challenge. Sir Gerald explained that there could 
be no peace negotiated with Hitler, and called 
for confidence in a British victory and faith in 
the future. He suggested that there must be a 
system of security for international stability, 
methods of economic collaboration to avoid 
totalitarianism and a revised system in the re- 
lationship between nations. : 

Among the many technical problems discussed 
in Papers presented at the meeting were: com- 
petition from plastics, reducing the use of ferro- 
manganese, simplification of alloy steels, use of 
domestic alloying elements, steel consumption 
in homes, air conditioning for blast furnaces, 
standardisation and tests including spectro- 
scopic and radiographic. 


U.S. Output of Pig-iron, Steel 
and Rolled Products in 1940 


According to the American Iron and Steel 
Institute, pig-iron production in 1940 was 
46,071,666 net tons, against 34,808,682 tons in 
1939.  Ferro-alloy production was 1,326,863 
tons, against 868,415 tons in 1939, bringing the 
total of iron and ferro-alloys to 47,398,529 tons. 
Of the pig-iron total, 33,987,734 tons was basic, 
7,835,276 tons Bessemer and low phosphorus, 
2,292,175 tons foundry, 1,832,401 tons malleable, 
3,590 tons forge or mill, and 120,490 tons white 
and mottled, direct castings and miscellaneous. 
Of the ferro-alloy total, 746,896 tons was ferro- 
manganese and spiegeleisen, 498,832 tons ferro- 
silicon, and 81,135 tons other ferro-alloys. 

Pennsylvania continued the largest producer 
of iron with 14,287,826 tons, Ohio was second 
with 9,969,704 tons, and the Indiana-Michigan 
group third with 6,687,707 tons. Illinois went 
ahead of the Mid-West-Virginia-Kentucky- 
Tennessee group with 4,047,376 against 3,576,981 
tons. Alabama produced 3,418,895 tons, Massa- 
chusetts-New York 3,113,002 tons, and Minne- 
sota-lowa-Colorado-Utah 971,175 tons. Produc- 
tion of all grades of pig-iron showed substantial 
increases in the last half of the year compared 
with the first half. 


Steel Output 


According to Statistical Bulletin No. 3, 1941, 
of the American Iron and Steel Institute, the 
final figure for the output of steel ingots and 
castings in the United States in 1940 is 
66,982,686 net tons, as against 52,798,714 tons 
in 1939, 31,751,990 tons in 1938, 56,636,945 tons 
in 1937 and 63,205,490 tons in 1929. Of last 
year’s total (and of 1939), 66,649,864 (52,537.437) 
tons were ingots and the remainder castings. 

Production last year (and in 1939) was made 
up of 60,882,840 (47,828,700) tons of basic open- 
hearth, 690,243 (581,100) tons of acid open- 
hearth, 3,708,573 (3,358,916) tons of Bessemer. 
1,024 (931) tons of crucible, and 1,700,006 
(1,029,067) tons of electric steel. Included in 
the output of basic open-hearth steel were 
2,208,072 (2,317,382) tons of duplex steel from 
metal partly blown in Bessemer converters and 
finished in basic open-hearth furnaces. The 
output of alloy steel totalled 4,965,887 


(3,211,955) tons, of which 3,421,961 (2,302,273) 
tons were basic open-hearth, 252,965 (156,581) 
tons were acid open-hearth, 3,990 (3,486) tons 
were Bessemer, 255 (231) tons were crucible 
steel, and 1,286,716 (749,384) tons electric stecl. 
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Gaseous Reactions in the 
Blast Furnace 


A research Paper by S. J. NEKRASSOW and 
W. P. ONOPRUENKO in “Teori. prakt. met.” 
deals with the relationship between blast con- 
ditions in a blast furnace and the spread of the 
oxidising zone on the one hand and the gas 
composition on the other, as well as the work- 
ing conditions when using sinter. This work 
was carried out on No. 8 stack at the 
Dserschinsky furnaces, which has a cubic con- 
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Fic. 1—COoOMPOSITION OF GAS AT DIFFERENT 
DISTANCES FROM WALL. 
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1.65 per cent. open-hearth slag. Monthly 
averages gave for the classified ore 56.22 per 
cent. Fe, 16.85 per cent. SiO., and 2.38 per 
cent. water; for the Dserschinsky ore, 56.87 per 
cent. Fe, 15.47 per cent. SiO., and 3.85 per 
cent. water; and for the sinter 60.74 per cent. 
Fe, 18.94 per cent. FeO, and 11.74 per cent. 
SiO.. Average composition of the coke was 
2.73 per cent. moisture, 10.19 per cent. ash, 1.62 
per cent. S and 0.97 per cent. volatiles. The 
furnace made stahleisen with an average com- 
position over 8 months of 0.84 per cent. Si, 
2.53 per cent. Mn, 0.166 per cent. P and 0.056 
per cent. S, the corresponding average com- 
position of the slag being 37.49 per cent. SiO., 
9.23 per cent. Al,O;, 43.91 per cent. CaO, 2.46 
per cent. MgO, 4.16 per cent. MnO, 0.7 per 
cent. FeO, and 1.57 per cent. S. 

The temperature of the blast was kept between 
550 and 750 deg., and the rate of blast varied 
from 1,560 to 2,100 cub. m. per min. The 
variations in gas composition with increasing 
distance from the furnace wall are shown by 
the curves plotted in Fig. 1, the continuous 
curves being obtained with a blast of 1,350 cub. 
m, per min. and the broken line with a lower 
input. Fig. 2 shows the variations in gas com- 
position at the top measuring point, also with 
increasing distance from the wall; the full line 
gives the CO. content at a blast of 1,850 cub. m. 
per min. and the broken line that for 1,560 
cub. m. per min. It is seen that the CO, con- 
tent decreases only slightly towards the middle 
and is reduced as the rate of the blast is in- 
creased. The temperature was found to be 
related to the CO. content, a higher content of 
CO, being found as the temperature falls. There 
is a slight temperature increase towards the 
middle of the stack. It is evident that the 
gaseous reactions in a stack are determined by 
the blast conditions, indicating that supervision 
of the gas composition affords a means for 
determining the optimum blast conditions with 
a particular stack. 

Further experiments to establish the effect of 
sinter in the charge were made with 16.8 per 
cent. and 62.3 per cent. of sinter. The maxi- 
mum CO, was then found at a point 1,800 mm. 
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tent of 930 cub. m., and a thin-walled bosh in 
place of the thick-walled one specified for the 
standard Russian furnace. The diameter of the 
throat was enlarged to 5,500 mm. from the 
normal 5,410 mm., and measurements made 
6 weeks after the furnace was blown in. Gas 
samples and temperature measurements were 
taken at three levels, viz., 2,725 mm. below the 
throat, 4,775 mm. lower and 5,750 mm. lower. 
The burden consisted of 15.2 per cent. classi- 
fied ore, 24.8 per cent. No. 9 ore, 15.2 per 
cent. Dserschinsky ore, and 44.8 per cent. sinter. 
The coke charge was 662.5 kg. per ton of pig, 
the flux 462.5 kg. per ton of ore, and also 


from the stack wall and is displaced towards 
the wall as the sinter ratio is reduced, the CO, 
content also diminishing at the same time. As 
the sinter ratio is increased there is hence a 
greater load of ore at the centre of the stack. 
Measurements and samples taken at the two 
lower measuring points indicated that, while the 
reactivity of the gases is very great at the 
middle of the stack, little use is made of the 
chemical and thermal reactivities of the gases 
in the outer shells, 300 to 400 mm. from the 
lining. This difficulty can be overcome by a 
suitable distribution of the charge at the throat 
and suitable blast control. 
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South American Standards 
Committee 
INTEREST TO EXPORTERS 


A resolution adopted at the Fourth Con- 
vention of the South American Union of 
Engineers’ Association held in Lima, Peru, 
recently has resulted in definite steps being taken 
to set up the proposed South American 
Standards Committee, which is to be known .s 
the COSAN (“Comité Sudamericano 
Normas”). This represents a further  in- 
portant development in industrial standardis:- 
tion in the South American Continent. 


The new movement, which has been largely 
promoted by the Argentine standards organis:- 
tion, the IRAM, which was formed in 1935, 
will result in a linking-up of the standardisation 
work to be carried out in the different 
Republics. The COSAN will be the focal point 
for the interchange of information, and the 
preparation of industrial standards suitable to 
the various countries constituting the Com- 
mittee. The broad question of the uniformity 
of types throughout the South American Con- 
tinent will be one of its main concerns. 


The number of South American countries 
having standards organisations being limited, 
the new committee will urge their creation in 
the countries where they do not at present exist. 
thus forming ultimately a strong continental 
block, the work of which will have considerable 
influence on international trade. When in full 
working order this newly-formed standards body 
will doubtless play an important role in 
standardisation and take its place among the 
leading standards organisations in the world. 
The South American Standards Committee, the 
COSAN, is to be definitely constituted in July 
of this year, and a meeting will be held at Rio 
de Janeiro, when the statutes and bye-laws will 
be adopted and the officers elected. 


The IRAM is taking a leading part in pro- 
moting this wide co-operation between the 
South American republics in regard to the im- 
portant subject of industrial standardisation. 
At a preliminary meeting held recently in 
Buenos Aires the IRAM presented for con- 
sideration a draft of the proposed statutes and 
bye-laws, in the preparation of which the 


supporters of the movement have all 
collaborated. 
The British Standards Committee in the 


Argentine Republic, which is in close touch with 
the TRAM, are following the progress of the 
COSAN, and through the B.S.I. offices in 
London, will keep British industry informed of 
developments. 


Slagging in Cupola Operation 
(Concluded from page 408.) 


available. It is this pre-treatment of the flux- 
ing materials which ensures direct chemical 
combination with the slag-making impurities in 
the melting zone, the resultant exothermic re- 
actions being reflected in increased metal tem- 
peratures. The latter when imposed on the 
clean metal obtained by virtue of the special 
character of the slags. combines to provide an 
unusual degree of “life” to the metal. 


The value of clean iron, particularly where 
the skin of castings is removed by machining 
and where water and air pressure tests are 
specified without the normal commercial 
recourse to simple repair, more than offsets any 
increased cost due to the preparation and use 
of the special flux. In any case, the higher 
scrap content and its cost differential as against 
pig-iron, as also the limits of available supplies 
of virgin materials, warrant the application of 
the flux. 
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for Bigh Production 


LATEST ENCLOSED 
SAND PROTECTED 

JOLT SQUEEZE 
MOULDING 
MACHINE 


SPECIAL 
FEATURES : 


@ MASSIVE YET 
SYMMETRICAL 
CONSTRUCTION. 


@ JOLT RAM—A REAL 
, BLOW. 


SQUEEZES TO A 
SET PRESSURE. 


@ PATTERN DRAW— 
STEADY AND 
SMOOTH. 


@ AIR ON OIL CON- 
TROL TO DRAW. 


@ MECHANISM SAND- 
PROTECTED. 


@ PATENT Al 
LOADED DI 
VALVES. 


In the up-to-date foundry 
of a well-known ordnance 
factory large quantities 
of non-ferrous castings 
are produced for the new 
anti-aircraft guns. 


Accuracy is particularly important and Macnab Moulding Machines are used for 
all operations. 


MACNAB Moulding Machines mean CLEAN, ACCURATE 
€& WELL FINISHED moulds—There are many sizes and 


types. 
Full details will be sent on request. . . . . . . ws. 


MACNAB ana Company Limited 


14, ST. JOHN’S ROAD HARROW 


Telephone: HARROW 4578 
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The Week’s News in Brief 


Trade Talk 


WILD-BARFIELD ELECTRIC FURNACES, LIMITED, 
have been appointed distributors of “ Prestcold” 
oil coolers, recently developed by the Pressed Steel 
Company, of Cowley. 

PRODUCTION OF ZINC in the United States has 
rapidly increased in the last two years—from 
478,000 tons in 1938 to an all-time record of 
724,000 tons in 1940. By 1942 about 1,000,000 tons 
will be produced a year, or double the average 
normal rate of consumption, according to a report 
submitted at the annual meeting of the American 
Zinc Institute. 


A NEw post of Director-General of Man-Power 
has been created. Mr. G. H. Ince, Under-Secre- 
tary of the Ministry of Labour and National Ser- 
vice, has been appointed by the Ministry to fill 
the new post. He will take charge of the National 
Service labour supply and military recruiting de- 
partments of the Ministry. Sir William Beveridge 
will relinquish the charge of the National Service 
and military recruiting departments, and will act as 
chairman of a committee to examine, in consulta- 
tion with the three service departments, the em- 
ployment of skilled men in the Forces. 

MR. JOHN BALLANTYNE, O.B.E., was entertained at 
a luncheon in Glasgow on June 11 by traders and 
well-wishers to mark his recent retirement from the 
position of Chief Officer for Scotland of the L.M.S. 
Railway Company. Mr. W. H. Telfer, vice-chairman 
of the Coltness Iron Company, Limited, presided, 
and Mr. John Craig, chairman of Colvilles, Limited, 
on behalf of ‘the assembled company presented 
Mr. Ballantyne with a canteen table fitted with 
solid silver and ivory cutlery, and a gold wristlet 
watch; and Mr. George Pate, general manager of 
the Carron Company, presented Mr. Ballantyne with 
a diamond ring. 

A STRONG PROTEST has been addressed to the 
Minister of Labour by the Ironfounding Workers’ 
Association against an alleged injustice in the 
operation of the clothes rationing scheme as 
applied to foundry workers. Mr. Hugh Murdoch, 
general secretary of the Association at Falkirk, in 
announcing the decision to protest, pointed out that 
moulders normally wear through, at the very least. 
two pairs of moleskins, four shirts, and two pairs 
of boots at their employment in the course of a 
year. If coupons are to be demanded for these 
articles foundry workers will have practically no 
coupons left for the purchase of clothing for 
ordinary wear, 

UNDER STATUTORY RULES AND ORDERS, 1941, 
No. 777, which came into force on June 3, a general 
licence is issued authorising any manufacturer to 
supply to any person carrying on a business in which 
machinery, plant or appliances of a kind specified 
in the Schedules to the Machinery and Plant (Con- 
trol) No. 2 Order, 1940, or the Machinery, Plant 
and Appliances (Control) Order, 1940, are used, 
and such person to accept, machinery, plant or 
appliances of the description so used in temporary 
substitution for goods so used while the latter are 
undergoing repair or reconditioning, or are being 
replaced by other similar goods. This licence is 
issued subject to certain conditions specified in 
the Order. Any inquiries necessary should be 
addressed to the Industrial Supplies Department 
(Machinery Licences Division), Board of Trade, 
1-6, Tavistock Square, London, W.C.1. 

THE REPORT for 1940 of the A/S. Burmeister & 
Wain’s Maskin og Skibsbyggeri, Copenhagen, states 
that on April 9 (the day of the German invasion 
of Denmark) there was a complete stoppage of 
payments from many foreign countries, and as the 
building of ships, engines, etc., on order had to be 
continued the company’s liquid position was 
seriously affected. State guarantees were quickly 
requested, and granted on loans which quickly rose 
to about 11 million kroner. At the same time the 
company utilised to the utmost its credit facilities 
with the banks. The company’s liquid position 
gradually improved, and at the end of the year 
the debt under the extraordinary guarantee of the 
State was reduced to about four million kroner: 
it has since been reduced still further. Wages and 
salaries paid in 1940 totalled about 30,700,000 k., 
against 32,900.000 k. in 1939. During the year, 
orders of a total value of about 84.900.000 k. were 
invoiced, compared with 70,900,000 k. in 1939. 


Employment at the dry docks, etc., as well as in 
the engine shops, was fairly good. Ships delivered 
during the year totalled 55,605 tons gross, com- 
pared with 42,214 tons in 1939, and the engine 
output was 141,748 h.p., against 145,760 h.p. 


Obituary 


Mr. Harry BircH, who for some years was a 
director of Malleable, Limited, Walsall, malleable 
ironfounders, has died at the age of 74. 


Mr. FREDERICK JOHN COLLIS, secretary of the 
Brassfounders Employers’ Association, died suddenly 
at Leamington Spa on June 5, aged 65. 


THE DEATH has occurred at 28, Princess Crescent, 
Paisley, on June 8, of Mr. James Arthur Black, 
at the age of 78 years. Mr. Black was associated 
for many years with Fullerton, Hodgart & Barclay, 
Limited, of Paisley. 


IT IS WITH VERY SINCERE REGRET that we announce 
the death of Mr. Stanley E. Dawson, chief metal- 
lurgist to the Stanton Ironworks Company, Limited, 
of Nottingham. Amongst metallurgists who have 
devoted their whole career to the development of 
cast metals, the name of Dawson stands particu- 
larly high, as the originator of non-magnetic cast 
iron. This invention was made when he was on 
the staff of Ferranti, Limited, of Hollinwood, Lan- 
cashire. He spent some years at the Close Foundry, 
Gateshead, where he participated in the early trials 
of the Sesci furnaces. The success of this plant 
was in some measure due to his collaboration. The 
first Paper to the Institute of British Foundrymen 
covering the subject of rotary pulverised fuel-fired 


furnaces came from his pen, and undoubtedly 
played an important part in showing up the 
potentialities of the new method of melting. His 


last position, when he continued his good work of 
applying metallurgical thought to foundry practice 
was as chief metallurgist to the Stanton concern. 
Here he was particularly happy in his work, for 
every assistance was afforded him to participate 
fully in the work of the Institute. He was in 
constant demand as a lecturer and served on the 
Melting Plant Sub-Committee, of which he was a 
particularly useful member. At the time of his 
death, which took place last Friday in Scotland, 
he was president of the East Midlands Branch. The 
extreme value of his work to the foundry industry 
was recognised in 1938 by the award of the Oliver 
Stubbs Medal. He achieved a very special position 
in the foundry industry 2s a liaison between prac- 
tice and theory, and the void created by his death 
will indeed be difficult to fill. 


Personal 


Mr. G. R. BASHFORTH, of the Round Oak Steel- 
works, Limited, has been elected president of the 
Staffordshire Iron and Steel Institute for the third 
year. 

Str HENRY TIZARD has been appointed an addi- 
tional member of the Air Council. He will have 
special responsibility for studying and advising on 
scientific and technical poicy. 

Mr. FRANK G. STEINEBAGH, editor of our esteemed 
contemporary, “ The Foundry,” has been appointed 
Chief, Foundry Equipment and Supplies 
Tools Section, Division cf Production, Office of 
Production Management, Washington. 


“ Engineering Bulletin ” 


The Ministry of Labour and National Service 
has started a new monthly publication of the above 
title, designed to help the engineering industry to 
solve current problems of labour utilisation. The 
present issue contains a serits of interesting illus- 
trated articles on women in war industry; muni- 
tions labour supply: Government trainees; simpli- 
fied toolroom practice; and training women as 
machinists. Successive issues: will describe such 
subjects as the breaking-down of skilled processes, 
upgrading, training, and the employment of women 
on skilled and semi-skilled operations. These and 


kindred subjects will be so presented as to provide 
the different sections of the industry with prac- 
tical guidance in their own paricular problems. 
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Birthday Honours 


The list of Birthday Honours conferred by the 
King includes the names of Mr. R. Alsop, of the 
Consett Iron Company (C.B.E.), Mr. F. G. Binney, 
of the United Steel Companies (Knight Bachelor), 
Mr. Arthur Matthews, of Thomas Firth & John 
Brown, Limited (Knight Bachelor) and Mr. F. §, 
Mitman (C.B.E.), among others well known in the 
iron and steel industry. 

Mr. FREDERICK GEORGE BINNEY, export manager 
of the United Steel Companies, Limited, who was 
seconded for service with the Iron and Steel Con- 
trol, is made a Knight Bachelor “for special 
services in the supply of valuable war material.” 
A similar honour is conferred on Mr. ARTHUR 
MATTHEWS, assistant managing director of Thos, 
Firth & John Brown, Limited, Sheffield, and a 
director of Firth-Vickers Stainless Steels, Limited. 
Mr. Matthews is chairman of the Alloy and Special 
Steels Committee of the Ministry of Aircraft Pro- 
duction. 

Other new Knights Bachelor are MR. JAMEs 
CALLANDER, director of Vickers-Armstrongs, Limited, 
and general manager of the company’s Barrow-in- 
Furness works and of the shipyard at Walker-on- 
Tyne; Mr. FREDERICK ERNEST REBBECK, chairman 
and managing director of Harland & Wolff, 
Limited; Mr. Patrick HENNESSY, member of the 
Advisory Committee to the Ministry of Aircraft 
Production;. Mr. JoHN DouGLas RITCHIE, general 
manager of the Port of London Authority; and 
ProF. JoHN S. B. SToPFORD, vice-chancellor of Man- 
chester University. 

THe Hon. VINCENT Massey, High Commissioner 
for Canada, has been made a Privy Councillor. 


Mr. ALsop, who has been made C.B.E., 
was lately Deputy Controller of Iron and Steel. 
He is general manager and a director of the Con- 
sett Iron Company, Limited. Mr. F. S. Mirman, 
also made C.B.E., is Controller in the Sheet and 
Strip Light Alloy and Magnesium Control. 

Other awards of the C.B.E. are made to: Major 
G. P. BuLMAN, Director of Engine Development and 
Production, Ministry of Aircraft Production; Mr. 
P. Goon, deputy director, British Standards Institu- 
tion (for services to Civil Defence); Mr. A. J. 
HENDIN, special director, Vickers-Armstrongs, 
Limited, resident manager of the company’s ship- 
yard at Walker-on-Tyne; Mr. J. LEEK, director and 
general manager, B.S.A. Guns, Limited; Mr. J. C. 
LITTLE, lately president, Amalgamated Engineering 
Union, for services to the engineering industry; 
Mr. A. J. Lyppon, Deputy Chief Engineer, Ministry 
of War Transport; Mr. R. C. THOMPSON, managing 
director, Joseph L. Thompson & Sons, Limited, 
shipbuilders; and Mr. A. WILLIAMSON, managing 
director, William Beardmore & Company, Limited, 
chairman of the Ministry of Supply Gun Forging 
Committee. 

Mr. J. J. GHANDy, general manager of the Tata 
Iron & Steel Company, Limited, has been made 
a Commander of the Order of the Indian Empire. 

Mr. THoMas ASHLEY, H.M. Divisional Inspector 
of Mines for Scotland, has been awarded the Order 
of the British Empire. Other awards of the O.B.E. 
are to Pror. J. F. Baker, Scientific Adviser, Re- 
search and Experimental Branch, Ministry of Home 
Security; Mr. R. J. BARKER, manager, Ad- 
miralty Section, Coventry Gauge & Tool Com- 
pany, Limited; Dr. R. C. BowDEN, assistant direc- 
tor, Ordnance Factories, Ministry of Supply ; 
Mr. J. B. NeEvitTt, general manager, Ammunition 
Department, I.C.I. (Metals), Limited, and Mr. A. 
Logan, organising secretary and treasurer of 
the Ironfounding Workers’ Association. Mr. R. J. 
Kinnear, of the Electrical Department of John 
Brown & Company, Limited, is made M.B.E 

Awards of the British Empire Medal have been 
made to the following:—P. G. Abraham, marker- 
out, Vickers-Armstrongs, Limited; A. W. Coleman, 
head foreman, J. Samuel White & Company, 
Limited; F. Cully, foreman moulder, Fairbairn, 
Lawson Combe Barbour, Limited; T. C. Dennis, 
foreman shipwright, Vickers-Armstrongs. Limited; 
D. Drummond, senior patternmaker, Alexander 
Stephen & Sons, Limited; L. Fielding, foreman, 
Hick, Hargreaves & Company, Limited; W. Goldie, 
fitter, William Denny & Bros., Limited: R. S. Gow- 
land, turner, R. & W. Hawthorn Leslie & Com- 
pany, Limited; J. Gracie, chargehand, I.C.I. (Ex- 
plosives), Limited; J. Jack, foreman, I.C.I. Metals 
Limited; S. Pearey, marker-off, Wallsend Slipway 
& Engineering Company, Limited; W. R. Tofts, 
turner, G. & J. Weir, Limited; W. Whiteside, head 
foreman, Vickers-Armstrongs, Limited. 
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CHELFORD 


BRAMCOTE 


GENERAL REFRACTORIES LTD. 


HEAD OFFICE: GENEFAX HOUSE, SHEFFIELD, 


FOUNDRY TRADE JOURNAL 


FOR THE PRODUCTION of all types of 

castings—iron and steel or non-ferrous 
—employing green-sand or dry-sand 
moulding processes—there is a G.R. sand 
to suit your requirements. From unlimited 
resources, geographically situated to meet 
the needs of the Industry,and selected from 
the most reliable geological deposits in the 
country, G.R. can supply both naturally- 
bonded and synthetic sands of uniform 


MOULDING SANDS 


Yorkshire. Bramcote. 
South Cave. Hensall. 
Zenith. Thanet, 
Levenseat. Mansfield. 


York Yellow. 


FIREBRICKS : 
Glenboig, 


Glenboig Special, 
Glenboig Crown, 
White Carr, Stour, Hycone, Alumantine, Hysilyn, 


for every purpose 


quality to meet your needs. G.R. silica 
sands.also are held in high repute and are 
produced in a variety of grades and 
supplied in both a washed and unwashed 
condition. A system of close technical 
supervision is exercised in order to main- 
tain the supply of consistent and reliable 
sands. A representative list is given 
below (further particulars will be sent 


on request). 


SILICA SANDS 


Chelford. Levenseat. 
K.L. Maximum. 
Minimum. Somerford. 
Stormy. South Cave. 


Leighton Buzzard. 


TELEPHONE 31113 (6 LINES) 
.P.26 


Glenboig Special Crown, 
Castlecary, Dykehead, Gem, \ 


a INSULATION: Amberlite Bricks, Cement and Concrete. 
“s) SILICA BRICKS: Lowood, Meltham, Allen, Quartex. 


Adamantine, Liangennech. 
BASIC BRICKS: Spinzila, Saxpyre, Supermag, Diazite, Dolomax. 
ACID-PROOF REFRACTORIES: Obsidianite, Losol. 


CEMENTS: Sintex, Durax, Pyrolyte. PLASTICS: Durax, Rotaline, 
Plastic K-N., Glendoline, Ground Ganister, Steel Moulders’ 
Compositions. SILLIMANITE: Tank Blocks, Bricks and 
Cements. SANDS: Moulding, Brick Facing, Silica, Glass 
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FOUNDRY TRADE JOURNAL 


Raw Material Markets 


Every effort is being made to keep the heavy 
engineering establishments fully supplied with iron, 
as the products of these works are required for 
urgent Government orders. Light-castings makers, 
on the other hand, are still not participating to any 
material extent in the munitions drive and, owing 
to the absence of substantial outlets in other direc- 
tions, are experiencing a pretty thin time. Light 
foundries use mainly high-phosphorus iron, which 
is produced from home ores, and ample supplies 
are forthcoming to meet a limited demand. Heavy 
engineers are chiefly interested in low-phosphorus 
iron and hematite, the ores for both of which have 
to be imported. There is considerable stringency 
in the supply of these irons, and recourse has to 
be made to refined iron, scrap and high-phosphorus 
iron, while imports of the better quality irons are 
also available to high-priority users. 


Pig-lron 


MIDDLESBROUGH—Iron for the light foundry 
trade is being delivered in satisfactory tonnages 
by Midland furnaces, which are supplying users in 
this area owing to the preoccupation of local 
furnaces with the manufacture of steelworks’ iron. 
Consumption, generally speaking, is on the small 
side, as foundries are not well employed. Not 
much in the way of Government work is coming 
to hand, while trade in other respects is far from 
satisfactory. Hematite is in keen request, and it is 
not possible to meet all demands, so that the need 
for higher outputs is undisputed. It is hoped that 
some improvement may shortly be made in this 
direction, although it is certain that hematite will 
not be released for other than really urgent work 
for a long time to come, as many users have been 
relying upon imported material, the use of which 
is naturally discouraged. Many consumers of 
hematite have been able to utilise high-phosphorus 
iron and other qualities in their mixtures with 
gratifying results, but this emergency measure does 


not fully satisfy the requirements of all hematite 
buyers. 


LANCASHIRE—Speciality engineers, including 
heavy electrical engineers, machine-tool makers, 
etc., are operating at capacity levels under the 
pressure of orders from Government departments, 
and consumption of pig-iron is at a correspond- 
ingly high level. Furnaces in the Midlands are 
despatching sufficient iron to keep users in full pro- 
duction, but larger tonnages would be useful for the 
purpose of laying down stocks. Owing to the poor 
state of their order-books, light-castings makers and 
jobbing founders are taking up only moderate 
quantities of iron, and it seems unlikely that there 
will be any real improvement in their position 
for a considerable time, as their scope has been 
severely restricted by wartime conditions. 


MIDLANDS—The usage of high-phosphorus 
iron would be very low at present if it were not 
for the additional calls made upon makers by 
heavy engineering and other users of better quality 
irons who cannot now get all they require of the 
latter. | Many of these concerns have arranged 
their mixtures to include substantial tonnages of 
high-phosphorus iron, which is plentiful in view of 
the limited demands of the light foundry trade, 
which is usually the main support of producers of 
this type of iron. Every available ton of low- 
phosphorus iron and hematite is quickly put to good 
use, and much more would be welcomed, but 
difficulties have yet to be overcome before outputs 
can be increased. As far as the light foundry 
trade is concerned, there is little fresh to report, 
as outlets are by no means plentiful, and there is 
slight prospect of foundries obtaining any greatly 
expanded demands from Government departments. 
In addition to the handicaps which have faced this 
industry since war was declared, there is at the 
present time a seasonal decline in the orders of 
the building trade, so that activity throughout the 
foundry trade is very moderate. 


SCOTLAND—While deliverizs of pig-iron to the 
heavy engineers are not by any means free, loss 
of output at the consuming plants is being avoided 
in all cases. Works are, of course, operating on a 
hand-to-mouth basis, and~ would welcome any 
opportunity to replenish their stocks. Demand for 
foundry iron is at a comparatively low ebb, as 


the works cannot obtain well-filled order-books. 


There has been some improvement in the supply 


of hematite, although this iron is still used only 
by high-priority consumers. Adequate tonnages 
of basic iron are coming to hand. 


Coke 


A steady demand continues to be received for 
foundry coke, despite the recent increase in prices. 
Ovens are in a position to make deliveries regu- 
larly and in bulk, so that many consumers are 
ordering well above their current needs in order to 
accumulate stocks for winter use. For delivery to 
Birmingham and Black Country stations, the revised 
quotation for Durham best foundry coke is 62s. 9d, 
per ton. All forward contracts are subject to a 
rise-and-fall clause. 


Steel 


In view of the very substantial demands at 
present being made upon the steel producing 
capacity of the British industry, it is gratifying to 
learn that deliveries of many descriptions are being 
made quite promptly. Plate mills are operating at 
peak levels in catering for the needs of the ship- 
building yards, tank and boiler making establish- 
ments, etc., and similar conditions are experienced 
among producers of lighter sections. Joists and 
other structural steels are not yet in full demand, 
but orders are increasing. There continues to be a 
strong call for special qualities of steel for the 
production of munitions. 


Scrap 


While much larger deliveries of many grades 
of scrap iron and steel are now being made to most 
consumers, the supply problem has not been fully 
or finally solved, and it is necessary to place 
substantial tonnages into stock as a precaution 
against future interruptions in deliveries. Furnaces 
are still short of certain grades, but, taking the 
scrap position as a whole, the situation is much 
healthier than it was a month or two ago. Un- 
fortunately, there is evidence that some _ local 
authorities are not devoting as much attention as 
they might to the question of scrap collection, 
and in the offending districts it is incumbent on the 
authorities to revise their methods without delay. 
Scrap is reported to be not too plentiful in the 
United States, so that the need for enlarging home 
outputs is more than ever apparent. 


Metals 


COPPER—Although actual details of consump- 
tion are withheld, it is certain that, with the steady 
expansion of war production, the quantity of 
copper allotted to non-essential consumers is con- 
tracting. Government requirements are absorbing 
heavy tonnages of the red metal and all urgent 
demands are readily satisfied—a tribute to the work 
of the Royal Navy and the Merchant Service. The 
copper situation in the United States remains tight 
and the market is becoming more closely controlled 
by the Government; a system has been evolved 
whereby purchases are subject to official priority 
licences and a procedure of certified stock returns. 
American consumption is rising steadily and may 
be expected further to increase under the impetus 
of American and British defence orders. 

According to the American Copper Institute, 
U.S. production of crude copper in May was 90,292 
tons, against 88,271 tons in April. Other statistics 
for the same period are:—Refined production, 
89,390 (88,659); deliveries to U.S. consumers, 141,801 
(123,580); export shipments, nil (49); refined stocks 
at the end of the month, 95,568 (97,761) tons. 
Domestic deliveries in May were a new high record 
for all time and included 49,190 tons of Latin- 
American copper. 


TIN—The cash tin quotation fell sharply at the 
end of last week, heavy selling being induced by 
lower advices from Singapore and the threat of 
a drive directed against speculative holders. The 
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turnover in London on Friday last was 350 tons. or 
about 250 tons in excess of the average of recent 
days. Rumours that the American Government in- 
tended to take control of the import and distri- 
bution of tin and other vital materials were doubt- 
less the cause of a certain amount of speculative 
liquidation in the London market and also of a 
fall in the Singapore price, due to American buyers 
showing considerable reserve. It is believed in Lon- 
don tin circles that the questionnaire recently sent 
to certain firms requesting a return of tin stocks, 
the reasons for holding stocks, the names of pro- 
posed buyers of the metal, and the location of the 
tin is designed to eradicate speculative holdings of 
tin. The market did not see how the Ministry 
could get more than partial information of the 
nation’s stock position in view of the fact that the 
questionnaire was despatched to certain firms only, 
and it was decided to ask the Ministry what were 
the reasons which prompted the circulation of the 
document. 

Tin prices on the London Metal Exchange during 
the past week have been as follow: — 

Cash—Thursday, £264 to £264 5s.; Friday, 
£260 15s. to £261; Monday, £261 15s. to £262; 
Tuesday, £263 5s. to £263 10s.; Wednesday, £264 5s, 
to £264 10s. 

Three Months—Thursday, £265 15s. to £266; Fri- 
day, £262 15s. to £263; Monday, £263 15s. to £264; 
hig ng £265 to £265 5s.; Wednesday, £265 10s 
to 


SPELTER—Heavy demands are being made on 
the zinc resources of the United Kingdom by 
works engaged on the production of war material, 
Adequate supplies are forthcoming to satisfy urgent 
requirements, but other users of the metal cannot 
expect in the circumstances to receive all they ask 
for. In the United States, also, zinc-consuming 
plants are very actively employed. The American 
Zinc Institute announces that May domestic output 
totalled 64,657 short tons, compared with 63,305 
tons in the previous month. Deliveries were 63,638 
(63,066) tons, while stocks were 8,305 (7,311) tons. 
Despite the increase in zinc stocks in May, these 
are less than four days’ supply at the present rate 
of usage. 


LEAD—Demand for lead is slightly larger in 
connection with Government projects, but the 
supply is easily able to look after consumption. 
The supply position is easier as a result of the 
greatly reduced requirements of the civil building 
trade, which has been quiet since the declaration of 
war. Notwithstanding the satisfactory condition of 
the lead trade, however, the Control authorities are 
maintaining a close watch on the position, and dis 
tribution is carefully carried out. 


SCRAP—For some time past there has been a 
very poor demand for ingots, gunmetal and 
phosphor-bronze scrap, but during the last week 
or two inquiries have quickened. Smelters en- 
gaged on the conversion of swarf into ingots on 4 
custom basis are active. 


Reports and Dividends 


Ruston & Hornsby, Limited—Dividend of 12} 
per cent. on the ordinary stock (same). , 

Robert Stephenson & Hawthorns, Limited—Divi- 
dend of 5 per cent. (against 4 per cent.). 

F. H. Lloyd & Company, Limited—Final 
dividend of 7 per cent., making 10 per cent. (same). 

J. Stone & Company, Limited—Net profit for 
1940, after tax, £208,521 (£204,012); ordinary divi- 
dend of 25 per cent. (same); carried forward, 
£251,406 (£231,986). 

North British Locomotive Company, Limited— 
Directors recommend payment of four years 
arrears of dividend on the preference shares. No 
distribution is to be made on the ordinary capital. 

John Brown & Company, Limited—Final divi 
dend of 9d. per share, against 1s., making with 
the interim (6d.) 1s. 3d. (is. 6d.) on the ordinary 
capital, or 124 per cent., free of tax, against 15 
per cent. net. 

Swan, Hunter & Wigham Richardson, Limited— 
Net profit for 1940, after providing for taxation and 
depreciation, £238,445; brought in, £39,119; divi 
dend on the cumulative preference stock, £47,391; 
interim dividend of 4 per cent. on the ordinary 
stock, £68,443; final dividend of 6 per cent., making 
10 per cent. for the year, £102,664; staff pension 
fund, £25,000; carried forward, £34,067. 
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